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PREFACE.

THE public will, no doubt, be surprised to find there is anotker

attempt made to publish a book of Arithmetic, when there

are such numbers already extant on the same subject, and several

of them that have so lately made their appearance in the world
;

but I flatter myself that the following reasons, which induced me
to compile it, the method and the conciseness of the rules, which
are laid down in so plain and familiar a manner, will have some

weight towards its having a favourable reception.

Having some time ago drawn up a set of rules and proper

questions with their answers annexed, for the use of my own
school, and divided them into several books, as well for more ease

to myself as the readier improvement of my scholars, I found them,

by experience, of infinite use ; for when a master takes upon him
that laborious (though unnecessary) method of writing out the

rules and questions in the children's books, he must either be

toiling and slaving himself, after the fatigue of the school is over,

to get ready the books for the next day, or else must lose that

time which would be much better spent in instructing and open-

ing the minds of his pupils. There was, however, still an incon-

venience which hindered them from giving me the satisfaction I

at first expected
; that is, where there are several boys in a class,

some one or other must wait till the boy who first has the book

finishes the writing of those rules or questions he wants ; which
detains the others from making that progress they otherwise

might, had they a proper book of rules and examples for each :

to remedy which I was prompted to compile one, in order to have

it printed, which might not only be of use to my own school, but

in other schools, where the instructors wish their scholars to make
a quick progress. It will also be of great use to such persons as

have acquired some knowledge of numbers at school, to make
them the more perfect; likewise,to such as have completed them-
selves therein, it will prove, after an impartial perusal, on account

of its great variety and brevity, a most agreeable and entertaining

exercise book. I shall not presume to say anything more in favor

of this work, but refer the reader to the remark of Dilworth con-

cerning compositions of this nature. His words are as follow :—
" And now, after all, it is possible that some, who like best to tread the

old beaten path, and to sweat at their business, when they may do it witk
pleasure, may start an objection against the use of this well-intended Assist-

ant, because the course of arithmetic is always the same ; and therefore say,

that some boys, lazily inclined, when they see another at work upon the
same question, will be apt to make his operation pass for their own- But
these little forgeries are soon detected by the diligence of the tutor ; there-

fore, as different questions to different boys do not in tlie least prom He their

improvement, so neither do the questions hinder it. Neither is it in tW*
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power of any master, (in the course of his business,) how full of spirits so-

^v^r he be, to frame new questions at pleasure, in any rule ; but the same
questions will frequently occur in the same rule, notwithstanding his greatest

care and skill to the contrary.
'' It may also be further objected, that to teach by a printed book is an argu-

ment of ignorance and incapacity ; which is no less trifling than the former.

He, indeed, (if any such there be,) who is afraid his scholars will improve
too fast, will, undoubtedly, decry this method: but that master's ignorance

can never be broualit in question who can begin and end it readily ; and most
certainly, that scholar's non-improvement can be as little questioned, who
makei a much greater progress by this than by the common method."

To enter into a long detail of every rule would tire the reader,

and swell the preface to an unusual length
; I shall, therefore,

only give a general idea of the method of proceeding, and leave

the' rest to speak for itself, which, I hope, the reader will find

to answer the title, and the reconrmnendation given it. As to the

rules, they follow in the same manner as the table of contents

specifies, and in much the same order as they are generally

taught in schools. I have gone through the four fundamental

rules in integers first, before those of several denominations, ia

order that, they being well understood, the latter will be per-

formed with much more ease and despatch, according to the rules

shown, than by the customary method of dotting. In multipli-

cation I have shown both the beauty and use of that excellent

rule in resolving most questions that occur in merchandising ; and
have prefixed to reduction several bills of parcels, which are ap-

plicable to real business. In working interest by decimals I have
added tables to the rules, for the more ready calculating of annu-
ities, &c., and have not only shown the use, but the method of

making them : likewise a table calculated for finding the interest

of any sum of money at any rate ^ cent, by multiplication and
addition only; and I may venture to say, I have gone through

the whole with so much plainness and perspicuity, that there is

none better extant.

I have nothing further to add, but a return of my sincere thanks

to all those gentlemen, schoolmasters, and others, whose kind

approbation and encouragement have now established the use of

this book in almost every school of eminence throughout the

kingdom : but 1 think my o^ratitude more especially due to those

who have favored me with their remarks ; though I must still

beg of every candid reader, that if he should, by chance, find a

transposition of a letter, or a false figure, to excuse it; for, not-

withstanding there has been great care taken in correcting, yet

errors of the press will inevitably creep in ; and some may also

have slipped my observation; in either of which cases the ad-

monitioB of a good-natured reader will be very acceptable to his

Much obliged and most obedient humble servant,

F. WALKINGAME.
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TUTOR'S ASSISTANT;
BEING A

COMPENDIUM OF ARITHMETIC

PART I.

ARITHMETIC IN WHOLE NUMBERS,

THE INTRODUCTION.

Arithmetic is the science which treats of number.

The theory of arithmetic explains the properties of

numbers ; and the practice applies them to the per-

formance of calculations.

The principal or fundamental Rules upon which all

its operations depend, are the five following, viz.

Notation or Numeration, Addition, Subtraction,

Multiplication, and Division,

NUMERATION.
Numeration teaches the value of figures by their

different places, and to read and w^rite any sum or

number,

CO CO C Millions

cc o ^0 X Millions.

.-J o o -i Millions. ^

o o o c C5 C Thousands, h

Or o o o c o^ X Thousands.
Jj

*^ o o o o o ^ Thousands. 2

coooocoooco Hundreds.

(©OOOOOOCOI.V& Tens.

^oooooooco-* Units.
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Ru: E.—There are three periods; tlie first on the

rigliT hand, units , the second thousands ; and the third

millions , each consisting of three figures, or places.

Reckon the first figure of each from the left hand as

so many hundreds^ the next as tens^ and the third as

so many units or single ones of what is written over

them : as the first period on the left hand is read thus,

nine hundred eighly-seven millions
; and so on for any

of the rest.

J one

II tw*o

III three

IV four

V five

VI six

VII seven

VIII eight

IX nine

X ten

XI eleven

XII twelve

NOTATION BY ROMAN LETTERS

XIII thirteen

XIV fourteen

XV fifteen

XVI sixteen

XVII seventeen

XVIII eighteen

XIX nineteen

XX twenty
XXX thirty

XL forty

L fifty

LX sixty

M one thou

LXX seventy

LXXX eighty

XC ninety

C hundred
CC two hundred
CCC three hundred
CCCC four hundred
D five hundred
DC six hundred
DCC seven hundred
DCCC eight hundred
DCCCC nine hundred
sand

MDCCCXLVl one thousand eight hundred and forty-six.

ADDITION OF INTEGERS.

Addition teaches to add two or more sums together,

to make one whole or total sum.
Rule.—Place the figures one under the other, so

that units may stand under units, tens under tens, &c.,

then beginning with the first row of units, add them
up to the top ; when done, set down the units, and
carry the tens to the next, and so on ; continuing to

the last row, at which set down the total amount.
Proof.—Begin at the top of the sum, and reckon

the figures downwards, the same as you added them
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3

lid, if the
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MULTIPLICATION OF INTEGERS.

Multiplication teaches how to increase the two
numbers when the one is to be reckoned as many times

as there are units in the other ; and compendiously
performs the office of many additions.

To this rule belong these principal members, viz.

1. The multiplicand., or number to be multiplied.

2. The multiplier., or number by which you multiply.

3. The product., or number produced by multiply-

ing.

MULTIPLICATION TABLE.

-S \

2 is 4
3- 6

4- 8
5-10
6-12
7-14
8-16
9-18
10-20
11 -22

I
12 - 24

3- 9

4-12
5-15
6-18
7-21
8-24
9-27

j 10-30

^ (11 is 33
-36

S i

4-16
5-20
6-24
7-28
8-32
9-36
10-40
11-44
12-48

5-25
6-30
7-35
8-40
9-45
10-50
11-55
12-60

r 6isse
7 - 42
8-48
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27104107
5



16 DIVISION OF INTEGERS.

Mult.

By
571204
27009

5140836
3998428
1142408

1. Mult. 94165 by 403.

2. 473054 by 706.

3. 180567 by 1207.

4. 765083 by 9008

0. 376509 by X809.

Product 15427648836

V. Wheii there are ciphers at the end of the multipli-

cand or multiplier, they may be omitted, by only raul-

tiplying by the rest of the figures, and setting down on

the right hand of the total product as many ciphers as

were omitted.

Mult.

By
1379500

3400

55180
41385

4690300000

1. Mult. 8073950 by 900.

2. 6476545 by 1200.

3. 7987630 by 7300.

4. 2710900 by 1820.

VI. When the multiplier is a composite number, L

e. if any two figures, being multiplied together, will

make that number, then multiply by one of those

figures, and the product by the other will give the

answer.
Mult. 771039 by 35.

5

3855195
7

1. Mult. 7654391 bv 24.

2. 6789105 by 56.

3. 3657384 by 72.

4. 5463725 bv 96.

Product 26986365

DIVISION OF INTEGERS.

Division teaches to find how often one number is

contained in another ; or to divide any number into

what parts you please.

In this mle there are always three numbers, and
sometimes a fourth, or remainder, viz.

1. The dividend^ or number to be divided.
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S. Tlie divisor^ or number by which you divide.

3. The quotient^ or number that shows how often

the divisor is contained in the dividend.

4. The remaimler is what is over when the work is

finished, and is of the same name as the dividend.

Rule.— When th& divisor does not exceed 12, find

how often it is contained in the first figure of the divi-

dend ; set it down under the figure you divided, and

carr}' the overplus (if any) to the next in the dividend,

as so many tens ; then find how often the divisor is

contained therein ; set it down, and continue the same
till you have gone through the line.

Proof.—Multiply the divisor and quotient together,

adding the remainder, (if any,) and the product will

be the same as the dividend.
Dividend. Rem.

Divisor 2)725107—1 3)7210472 4)7210416

Quotient

Proof

3625531
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III. When there are ciphei s at the end of the divisor

they may be cut oil", and as many places from off' thp

dividend, but must be annexed to the remainder at

last.

1. Divide 2547321 by 7100.

Tims 71100) 254.73121 [SmUl ^ns.-

2. Divide 752473729 by 273000. Ans. 2756^\WA-
3. 725347216 by 572100. 1267f?ff2-|.

IV. When the divisor is a composite number^ i. e.

if any two figures, being multiplied together, will

make that number, divide the dividend by one of those

figures, and that quotient by the other, which will give

the quotient required. But as it sometimes happens
that there is a remainder to each of the quotients, and
neither of them the true one, it may be found by the

following

Rule. Multiply the first divisor into the last remain-

der; to that product add the first remainder, which will

give the trae one.
1. 2. 3 4.

Div.3210473 by 27 7210473 by 35 6251043 by 42 5761034 by 54

118906. 11 rm. 206013. 18 rm. 148834. 15 rm. 106685. 44j-m.

TABLES OF MONEY AND WEIGHTS.

STERLITsG 3I0NEY

TABLE.

2 Farthings make 1 Halfpenny.

4 Farthings 1 Penny, m»irked d.

12 Pence 1 Shilling, s,

20 Shillings 1 Pound, £.

Farthings.

2 = 1 Halfpenny.

4 = 2 = 1 Penny.

48 = 24 = 12 ==. 1 Shilling.

960 = 480 = 240 = 20 = 1 Pound,
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SHILLINGS AND PENCE TABLES.

Shillings.

20 equal
' 30
40
50
60
70
80
90
100
110

120

130

£.
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1816. it is coined into 66 shillings. The current price
of bullion varies like that of other commodities, ac-
cording to the scarcity or demand.

Note.—25 lb. is a quarter of an cwt., 100 lb. 1 cwt.,
and 20 cwt. 1 ton of gold or silver.

AVOIRDUPOIS WEIGHT.
This weight is used for every purpose except those

mentioned in Troy weight.

TABLE.

16 drams {dr.) make 1 ounce oz,

16 ounces 1 pound Ih.

14 pounds 1 stone st

28 lb. or 2 stones 1 quarter qr.

4 qrs. or 112 lb. 1 hundred weight - cwt
20 hundred weight 1 ton T.

THE LESSER WEIGHT. THE GREATER WEIGHT,

Grains.

27^4 = 1 dram.
437^ = 16 = ] ounce.

7000 =256 =16 = 1 pound.

Pounds.
28 = 1 quarter.

112= 4 = 1 cwt.

2240 = 80 = 4 = 1 ton.

Note.—As the pound Troy contains 5760 grains,

and the lb. Avoirdupois 7000, if these numbers be
divided by (40) their common measure, it will be
found that,

1 pound Avoirdupois is = 14 oz. 11 dwts. 16 grs. Troy.

1 pound Troy = 13 oz 2^ drams Avoir,

or, 144 lb. Avoirdupois = 175 lb. Troy.

There are several denominations in this weight
which are used in some particular kinds of goods, viz.

64 lb. of Soap - 1 firkin fir.

30 lb. Anchovies 1 barrel - - - bar.

112 lb. Gunpowder - 1 barrel

1 12 lb. Raisins 1 barrel

1120 lb. or 10 cwt. Prunes - - 1 puncheon -pun.

9 lb. Train Oil 1 gallon*- - - gal.

* Of the new imperial measure.
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8 lb. Vinegar 1 gallon - - -gal,

36 lb. Straw 1 truss tr.

60 lb. new Hay 1 truss

56 lb. old Hay 1 truss

36 trusses Hay or Straw - 1 load lo.

7 lb. of Salt - - 1 gallon - - - gal
56 lb. or 8 gallons 1 bushel - - bus.

CHEESE AMD BUTTER.

8 pounds - = -^---'- 1 clove cl.

32 cloves, or 256 lb. - - 1 wey in Essex wy
42 cloves, or 336 lb. - - 1 wey in Suffolk

56 pounds • - -. - ^ 1 firkin of butter. - - fkn.

WOOL.
14 pounds make 1 legal stone.

2 St. or 28 lb. 1 tod.

Also, 16 pounds 1 customary stone.

15 stones, or 8 tods 1 pack of 240 lb.

Note.—In purchasing wool from the grower, 28 lb.

make a legal tod : but woolstaplers, in their transac-

tions with each other and with miinulacturers, allow
30 lb. to the tod, and 8 tods to the pack.

WEIGHT OF A FOTHER OF LEAD
AT SUNDRY PLACES.

At London, 19| cwt.

— Leith, 20 cwt.

— Hull 20 cwt. Sqrs. 161b.

At Newcastle, 21 cwt.

— Chester, 21 cwt. 1 qr. 20Ib— Stockton, 22 cwt.

CLOTH MEASURE.
The Yard regulates all measures, whether lineal,

superficial, or solid.

4 nails [rm.) make 1 qr. of a yard, qr.

4 quarters 1 yard, yd.

5 quarters 1 English ell, E. E.
Note. 3 quarters 1 Flemish ell, Fl. E,

A
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Inches.

21 = 1 nail.

9 = 4=1 quarter.

36 = 16 = 4 = 1 yard.

45 = 20 =- 5 = 1 English ell

27 = 12 =- 3 = 1 Flemish ell;

This measure for all kinds of woollen, lineiij and
muslin cloths, wrought silks, ribands, tape, &c.

LONG, OR LINEAL MEASURE.

This measure respects length only, and is used in

taking the distance from one place to another.

TABLE.
12 lines, or parts,make 1 inch in.

J2 inches 1 foot ft

3 feet 1 yard -yd.

2 yards, or 6 feet 1 fathom fath.

5 J yards 1 pole orrod. - -/)o.

40 poles 1 furlong Jiir,

8 furlongs 1 mile mi.

3 miles 1 league of sea lea.

^9 J miles 1 degree of latitude and oflongi-

, ,
tude on the equator.

Inches.

12 = 1 foot.

36 = 3 = 1 yard.

198 = 16J = 5i = 1 pole.

7920 = 660 = 220 ^ 40 = 1 furlong.

63360 = 5280 = 1760 = 320 = 8 = 1 mile.

Note.—The length of 3 barley-corns was formerly

reckoned an inch : but a barley-corn is no measure.

MEASURES OF CAPACITY.

The old measures for liquids and dry goods are

abolished, and the new Imperial Gallon to be used

for both. This gallon contains 277.2738 cubic inches,

or 277 1 inches nearly.



TABLES OF NEW MEASURES. 25

WINE AND SPIRIT MEASURE.
TABLE.

2 quarterns, or gills, make 1 halfpint.

2 halfpints, or 4 gills, 1 pint pi,

2 pints 1 quart qt.

4 quarts, or 8 pints, 1 gallon - - gal.

63 gallons 1 hogshead hhd.

2 hhds. or 126 gallons, 1 pipe pi.

2 pipes, or 252 gallons, 1 tun tun.

Cubic Inches. , .

34 1= 1 pint. "7

691= 2 = 1 quart.

211 i = 8 = 4=1 gallon.

174681= 504 = 252 = 63 = 1 hogshead.
34936i_ 1008 = 504 = 126 = 2 = 1 pipe.

69873 = 2016 =- 1008 = 252 = 4 =: 2 = 1 tun.

Note.— 1. A puncheon of spirits is 84 gallons by the

Excise tables ; but a cask of rum, which contains from

90 to 120 gallons, is usually called by that name.
2. A pipe, or butt of Malaga, is 126 gallons, as in

the table ; but the pipe of foreign wines varies from

110 to 140 gallons.

3. The old wine gallon contained only 231 cubic

inches ; and therefore 6 gallons of wine or spirits of

old measure are equal to 5 of new or imperial measure.

ALE AND BEER MEASURE.
TABLE.

2 pints {pts.) make 1 quart qt.

4 quarts, or 8 pints, 1 gallon - - gal.

9 gallons 1 firkin Jir.

2 firkins, or 18 gallons, 1 kilderkin Mid
2 kilderkins, or 36 gals. 1 barrel - - bar.

54 gallons 1 hogshead hhd.

2 hhds. or 108 gallons, 1 butt bull.

k ^- ^ % CO

/ 1 1 ^ ""
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Cubic Inches.

34§= 1 pint.

69^^ 2 = 1 quart.

211\= 8=4= 1 gallon.
2495i= 72 = 36 = 9 = 1 firkin.

4991 =144== 72= 18= 2 = 1 kilderkin.

9982=288 = 145=36= 4 = 2 = 1 barrel.

14973=432=216= 64= 6 = 3 = 1^= 1 hogshead
^9946 =864 = 432=108= 18 =6 = 3 =2 = 1 butt.

Note.— 1. The old beer gallon contained 282 cubic

inches and the new imperial gallon 277J inches ; 59

ale or beer gallons old measure were equal to 60 gal-

lons of new measure.

2. As 63 gals, m.ake a hhd. of wine or spirits, and
54 a hhd. of ale or beer, 6 hhds. of wine are equal to

7 hhds. of beer.

CORN, OR DRY MEASURE.
TABLE.

2 pints ipts.) make 1 quart qt.

4 quarts, or 8 pints, 1 gallon - - gal.

2 gallons^ or 8 quarts, 1 peck pe.

4 pecks, or 8 gallons, 1 bushel- - bush.

8 bushels, or 32 pecks, 1 quarter - qr.

5 quarters, or 40 bushels, 1 wey or load.

2 weys, or 10 quarters, 1 last la.

Cubic Inches.

34§ = 1 pint.

69 i = 2= 1 quart.

277i = 8= 4= 1 gallon.

5541 =16= 8= 2= 1 peck.

2218t'A= 64= 32= 8= 4= 1 bushel
17745i = 512= 256= 64= 32= 8= 1 quarter

88727 J =2560=1280 = 320=160=40= 5=1 wey
177455 = 5120 = 2560 = 640 = 320=80=10=2=1 last.

Note. 1. The old Winchester bushel, which was
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the standard for England, contained 215014 cubic

inches, and the gallon 2681 inches, and the proportion

of that bushel to the new imperial measure is, 33 to

32 nearly, that is, 32 pecks, bushels, or quarters of

new measure are equal to 33 of Winchester measure.

2. All goods measured by the new bushel, which
are not heaped, are to be stricken by a straight roller.

HEAPED MEASURE.

The bushel here is the same as in Corn Measure.

It is a vessel of a circular form, 19 J inches in diameter,

and 8| inches deep.

Upon this measure the goods are to be heaped in the

form of a cone, at least 6 inches high, and the outside

of the bushel is to be the extremity of the base.

3 bushels of Coals make 1 sack.

12 sacks, or 36 bushels, 1 chaldron.

12 chaldrons 1 score.

This measure is used for coals, culm, lime, fish,

potatoes, or fruit, and all other goods sold by heaped
measure.

SQUARE, OR SUPERFICIAL MEASURE.

This measure respects both length and breadth, and
is used by artificers in computing the contents of their

work.
TABLE.

144 square inches make 1 square foot.

9 square feet 1 square yard.

30| square yards 1 square pole or perch.

40 poles 1 rood.

4 roods 1 acre.

Note.—1. In carpentry, 100 superficial feet make a

square of flooring.

2. The square rod is 16i feet in length, and conse-
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queiitly contains 272^ : but 272 is generally reckoned
exact enough in practice.

Square inches.

144 =
1 square foot.

1296 = 9 = 1 square yard.

39204 = 272i= 30^= 1 square pole.

1568160 = 10890 = 1210 = 40 = 1 rood.

6272640 = 43560 = 4840 = 160 = 4 = 1 acre.

The chain called Gunter's is used in measuring land.

It is 4 poles, or 22 yards, or 66 feet, in length, and
divided into 100 equal parts or links, each link being

7i%7 inches. The square chain is equal to 484 square

yards, or one-tenth of an acre.

CUBIC, OR SOLID MEASURE.
This measure includes length, breadth, and thick-

ness, or depth. It is used in measuring stones, tim-

ber, and all artificers' work computed by their solid

contents.
TABLE.

1728 solid inches make 1 cubic foot.

27 solid feet 1 cubic yard.

40 feet of rous^h timber ) . .^ ^^ i ^ ,

crv i- . r 1- ..• V } 1 ton or load.
or, 50 leet of hewn timber )

42 cubic feet 1 ton of shipping.

TIME.

60 seconds (marked ") make 1 minute.

60 minutes 1 hour.

24 hours 1 natural day.

7 days 1 weeli-

4 weeks, or 28 days, 1 month.

13 months, or 52 weeks, 1 year of 364 days.

12 calendar months 1 year of 365 days.

365 days, 6 hours, 1 Julian year.

365 days, 5 hours, 48 min 48" 1 solar year.
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Seconds.
60= 1 minute.

3600= 60= 1 hour.

86400= 1440= 24= 1 day.

604800= 10080= 168= 7 = 1 week.

2419200= 40320= 672= 28 = 4=1 month.

31557600=525960=8766=3651=52=1 year of 365 days, 6 hours.

To know the number of days in each months observe:

Thirty days have September,

April, June, and November,
February has tiventy-eight alone,

All the rest have thirty and one

;

Except in Leap Year, and then 's the time,

February's days are twenty and nine.

JS^ote.—As leap year usually happens every fourth

year, divide the year by 4 ; if nothing remain it is leap

year. Thus 1824, 1828, 1832, 8 being divisible by

4, without a remainder, are leap years.

ADDITION
OF MONEY, WEIGHTS, AND MEASURES.

Rule.—Add the first row or denomination together

as in integers, then divide the sum by as many of the

same denomination as makes one of the next greater,

setting down the remainder under the row added, and
carry the quotient to the next superior denominatiori,

continuing the same to the last, which add as in

Simple Addition.

STERLING MONEY.

£2 13
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£525
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LAND MEASURE.
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4. >Vhat is tlie estate worth p annum, when the taxes
are 21 guineae, tlie net income 8 score, £19 14s. ?

Ans. £201 155.

n. There are three numbers ; the first 215, the second 519,
and the third as much as tlie other two.- What is the sum
ot them all ? Arts. 14-68.,

6. Bought a parcel of goods, for w^hich I paid £54f 17s.,

for packing 13s. 8d., carriage £1 5s. 4d., and spent about
tlie bargain l-l-s. 3d. What do these goods stand me ?

Ans. £57 10s. Zd.

7. There are two numbers, the least of whicK js 4-0, their

difference 14 ; I desire to know what is the greater number,
and the sum of both ? Ans. 54 greater number, 94 suin.

8. A gentleman left his eldest daughter £1500 more than
the youngest, and her fortune was £12111. What was tlie

eldest sister's fortune, and what did the father leave them ?

Ans. Eldest sister's fortune £13611. Father left them £25722.

9. A nobleman, before he went out of town, w^as desirous

of paying all his tradesmen's biRs, and upon inquiry finds, he
ov'/ed 82 guineas for rent ; to his wine-merchant £72 5s.

;

confectionej- £12 13s. 4d. ; draper £47 13s. 2d. ; tailor £11 o

15s. 6d. ; coacLnaaker £157 8s.; tallow-chandler £8 17s

9d ; corn-chandler £l70 6s. 8d. , brewer £52 17s 5 butcher

£122 lis. 5d ; baker £37 9s. 5d. ; and to his servants for

wages £53 18s, How much money must he draw for to allow

^i 60 for travelling expenses? yl7i^. £1032 17s 3d
10- A father was 24 years of age (allowing 13 monthis to

a year, and 28 days to a month) when his first child was born
;

between the eldest and next born was 1 year, 11 months, 14

days ; between the second and third were 2 years, 1 month.

Rtid 15 days ; between the third and fourth were 2 years, 10

months, and 25 days. Wlien the fourth was 27 years, 9 months
aiid^l2 days old, how old wag the father?

Ans. 58 years, 7 months, 10 days.

11: A hop- merchant buys 5 bags of hops, of which the first

weighed 2 cwt. 3 qrs. 13 lb. ; the second 2 cwt. 2 qrs. 11

lb. ; the third 2 cv.-X. 3 qrs. 5 lb. ; the fourth 2 cwt. 3 qrs. 12

lb. ; the fifth 2 cwt 3 qrs. 15 lb. Besides these he purchased

two pocket?, each weigliing 84 lb. I desire to know the

weiglit of the whole ? Ans. 15 cwt. 2 qrs.
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12. A of "Vienna owes to B of Liverpool, for goods received

in January, the sum of iJlOS 12s. 2d. February X93 3s.

4d. March £121 17s. April £U2 15s. 4d, May £171
159. lOd. June jt; 142 12s. 6d. but the latter six'months

of the year, o^ving to the falling off in the demands for the

articles in which he dealt, amounted to the sum only of £205
7a. 2d. 1 desire to know the amount of the whole year's bill ?

Ans. £981 3s. 4d.

SUBTRACTION
OF MONEY," WEIGHTS, AND MEASURES.

Rule.—Subtract as in integers, only when any of

the lower denominations are greater than the upper,
borrow as many of thai ^s make one of the next su-

perior, adding it to the upper, from which take th-e

bss ; set down the difference, and carry 1 to the next
higher denomination for what you borrowed.

Proof.—As in integers. *•• ^

Borrowed - -

Paid"

STERLING MONEY.

£715 2 7i Lent £316 3

476 3 Sh Received- 218 2

Remains to pay £238 18 10j To receive - £98 1 3|

Proof--- 715 2 74
'

£87 2 10

79 3 Ij
£3 15 li

1 14 7

£25 2 55

17 9 8i

£321 17

257 14
n
7

£59 15 31

36 17 2

£71 2 4

19 13 7f

A
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Borrowed £25107 15 7^

Paid at different

' 375 5 5^
259 2 1\
359 13 4|

times \
523 17

I

274. 15

^325 13
n

Paid in all...X

Still to pay..£

Lent £250156 1 6

f271 13 7J
^ . , I 359^5 3
Received at ^^^ ^3 g,
several pay-^

5^7 15 0^
«^^^t^ 272 16 5
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WINE MEASURE.
lihds. gals- qts. pipes, hhds- gals.

97 47 2 165 1 49From
Subtract 78 59 3 76 61

33

tuyii-hhdsgals

42 2 37
17 3 49

ALE, OR BEER MEASURE-
gals' qts. pints. bar. fir. gals- hhds. gals. qts.

From 210 10 137 2 1 127 27 1

Subtract 109 3 1 28 1 7 72 50 2
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78. ; he cleared the first year by commerce ^£4-52 3s. 6d.

:

what is the net balance at the 12 montiiS.civJ'?

.4n5b £12212 105. U.
7. A gentleman dyinnr, left £45247 between two daughter?,

the youngest was to have 15 thousand, 15 hundred, and twice
iL\b. What was the eldest sister's fortune?

Ans. 28717.
8. A merchant, on balancing his books, finds he has in cash

£950 lis. 8d. ; bills to the am'ount of £730 I5s. 7d.
;
goods

valued at £1542 17s. 9d. He owes in open accounts £567
I8i?, 9d., and in accepted bills, £1085 10s. lid.: required

his net stock. Ans. £1570 15s. 4d.

9. A tradesman happening to fail m business, called a meet-
ing of his creditors. lie owed to A £53 7s. 6d. ; to B £105
10s. : to C £34 5s. 2d. ; to D £28 16s. 5d. ; to E £14 15s.

8d. ; to F £112 9s. ; and to G £143 12s. 9d. His creditors-

fbimd the value of his stock to be £212 6s., and that he had
ov^ng to him in good book debts £112 8s. 3d., besides £21
10s. 5^^., money in hand. How much will thev lose?

Ans. £146 lis. 10(i.

10. ]My correspondent at Seville, in Spain, sends me the

following account ofmoney received at ditferent sales for goods

gent him, viz.—ISee.'^i-wax to the value of £37 15s. 4d. ; stock-

ings £37 6s. 7d. ; tobacco £125 lis. 6d. ; hnen cloth £112
14s. 8d. ; tin £115 lOs. 5d. He at the same time informs

me, that he has shipped, agreeable to my order, wines to the

v;ilue of £250 15s. ; fruit to tiie value of £51 12s. 6d. ; figp,

£19 17s. 6d. ; oil, £19 12s. 4d. ; and Spanish wool to the

value of £115 15s. 6d. I desire to know how the account

stands between us.

Atis. Due to my Spanish correjtpondent, £28 14fi. 4d.

MULTIPLICATION
OF SEVERAL DENOMINATIONS.

Rule.—Multiply the first denomination by the

qnantity given, dividing^ the product by as many of

that as make one of the next, setting down the remain-
der, and add the quotient to the ne.xt superior, after it

is multiplied.
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If the given.quantity is above 12, multiply by any

two numbers, which, multiplied together, will make
the same number ; but if no two numbers multiplied

together will make the exact number, then multiply

the top line by as many as is wanting, adding it to

the last product. Proof.—By Division.

£35 12

2

£75 13 U £62 5 4i £57 2 4|
5

£71 5 2i

1. 18 yds. of cloth at 9 6

p yard. 9

9X2= 18 4 5

Ans. £8 11

2. 26 1b. of tea at £1

P lb.

8 X 3 + 2 = 26 9

27

Top line X 2. 2 5

Ans. £29 5

Id.5. 21 ells of Holland, at 7s. 8

4. 35 firkins of butter, at 15s. 3|d.

5. 75 lb. of nutmegs, at 7s. 2|d. •• -

6. 37 yards of tabby, at 9s. 7d.

7. 97 cwt, of cheese, at 25s. 3d. •• ••

8. 43 dozen of candles, at 6s. 4d. -

£8
26

27
17

122

13

An.fwert-

1 lO.i.

15

9. 127 lb. of bohea, at 12s. 3d. 77

2

14

9

12

15

2h.

2J.
7.

3.

4.

9.

When the given quantity consists of ^, or J, dividf*

the price by 2, or 4 ; when |, divide the price by 2,

and that quotient by 2, which add to the product of

the quantity given.

10. 25i ells of Holland, at 3s. 4^d. p ell.

5 X 5 = 25

Jtis.

£0 3



36 COMPOUND MULTIPLICATION.

Answe s.

11. 75i«lls of diaper, at Is. 3d. - £4 14 4J.
12. 19| ells of damask, at 4s. 3d. 4 2 IQi.

13. 7J cwt. of Malaga raisins, at 21s. Gd. 7 15 lOi.

14. 6 J barrels of herrings, at 75s. 7d. ~ •• 24 11 3^.

15. 351 cwt double refined sugar, 95s.6d. 169 10 3.

16. 1171- gallons of arrack, at 12s. 6d. -73 5 7^.

17. 85| cwt. of cheese, at 27s. 8d. 118 12 5.

18. 29i lb. of fine hyson tea, at 22s. 9d. 33 5 o^
19. 171 yds. ofsuperfine scarlet, at 23s. 6d. 20 17 1|.

20. 56| cwt. of sugar, at 58s. 7d. 166 4 74.

21. 96i cwt. of currants, at 55s. 6d. •• - 267 15 9.

22. 45| lb. Belladine silk, at 18s. 6d. 42 6 4^.

23. 87| bushels of wheat, at 4s. 3d. "•. ~ 18 12 llj.

24. 407 yards of cloth, at 3s. 9id. - - •• 77 3 2 J.

25. 2068 yards of lace, at 9s. 5Jd. - ~ - 977 19 10.

THE APPLICATION.
1. What sum of money must be divided amongst 18 men,

60 that each man may receive ^£141 6s. 8Jd. ]

Arts. £258 O.s. M.
2. A privateer of 250 men took a prize, which amounted to

£125 15s. 6d. to each man : w^hat was the value of the prize 1

Alls. £31443 15s.

3. What difference are there between twice eight and fifty,

and twice fifty-eight ; and what is their product 1

Ans. 50 diff. 7656 product.

4f. There are two numbers, the greater of them is 37 times

45, and their difference 19 times 4. Required their sum and
product? . ^ns. 3254 sum, 2645685 product.

5. The sum of two numbers is 360, the less of them 144;
what is their product and the square of their difference 1

Ans. 31104: product, 5184 square of their difference.

6. In an army consisting of 187 squadrons of horse, each
157 men; 207 battalions, each 560 men; how many effective

soldiers, supposing tliat in seven hospitals there are 473 sick ?

Ans. 144806.

7. What sum did that gentleman receive in dowiy with his

wife, whose fortune was her wedding suit : her petticoat having

two rows of furbelows, each furbelow §7 quills, and in each

quill 21 guineas? ./ins. £3S3Q 14s.
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8 A merchant had £ 1 9 1 18 to begin trade with : foi 5 years

together he cleared £1086 a year; the next 4 years ne made
good £2715 10s. 6d. a year; but the last 3 years he was in

trade, had the misfortune to lose, one year with another, £475
4s. 6d. a year : what was he worth at 12 years end ?

Am £33984 85. 6d.

9. In some parts of tlie kingdom they weigh their coals by
a machine, in the nature of a steel-yard. Three of these

raughts together amount to 137 cwt. 2 qrs. 10 lb. and the

tare or weight of the waggon 13 cwi;. 1 qr. : how many coals

Had the customer in 12 such draughts?

^715. 391 cwt. 1 qr. 12 Ih.

10. A certain gentleman lays up eveiy^ year ^£294 12s.

6d., and spends daily £1 12s. 6d. I desire to know what is

his annual income ? Ans. £887 los.

11. A tradesman gave his daughter as a marriage portion

a scrutoire, in which there were 12 drawers, in each drawer
were six divisions, in each division there were £50, 4 crown
pieces, and 8 half crown pieces : how much had she to her

fortune 1 ^ns. 3744.
12. A robber)' being committed on the highway, an assess-

ment was made on a neighbouring hundred for the sum of

£386 15s. 6d., of which four parishes paid each £37 14s.

2d. ; four hamlets £31 4s. 2d. each, and four townships £18
12s- 6d. each: how much was the deficiency?

Am. £36 125. '2d.

13. A gentleman at his decease left his widow £4560 ; to

a public charit)' he bequeathed £572 10s. ; to each of his four

nephews£756 10s.; to each ofhis four nieces £375 12s. 6d.;

to 30 poor housekeepers ten guineas each, and 150 guineas to

his executor. What sum must he have been possessed of at

the time of his death to answer all these legacies ?

Am. £10109 10s.

DIVISION
OF SEVERAL DENOMINATIONS.

Rule.—Divide the first denomination on the left

hand ; and if any remains, multiply them by as many
of the next less, as make one of that, which add to the

next, and divide as before.
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Pkoof. By ^l^ultiplication.

£ ,. d. £ s. d. £ 9. d £ * d.'

2 )25 2 4 3 )37 7 7 4)57 5 7 5)52 7

12 11 2

Divide £1407 17s. 6d. by 12, 13, 39, and 78.

Divide £70079 Is. 4d. by 56, 112, 144, and 168.

Divide £490981 18s. 9d. by 219, 292, 365, and 1728.

Divide £19743052 5s. l},d. by 810, 1260, and 7300.

THE APPLICATION.

1. If a man spends £257 2s. 3d. in 12 months time, what
h that per month? Ans. £21 8s. 6ia.

2. The clothing of 35 charity boys came to £57 3s. 7d.

what is the expense of each 1 Jins. £1 12s. 8d
3. If I give £37 6s. 3d. for nine pieces of cloth, what did

I give per piece? Ans, £4 2s. lid,

4. What is the value of 1 hogshead of beer, when 120 are

sold for £154 17s. 6d.? Ans. £1 5s. 9|d.

5. G^ve £275 3s. 4d. for 36 bales of cloth ; what is that

for 2 bales? Ans, £15 5s. 8|d.

6. A prize of £7257 3s. 6d. is to be equally divided

airion.;st 500 sailors, what is each man's share ?

- >-C. Arts. £14 10s. 3|(i.

V l.^J^eie are 2545 bullocks to be divided among 509 men,
^fi .^e^re to know how many each man had, and the value of

each man's share, supposing even.^ bullock worth £9 14s. 6d. ?

Ans. 5 bullocks each man, £48 12s. 6d. each share.

8. A club in London, consisting of 25 gentlemen, joined for

a letter)- ticket of £ 10 value, which came up a prize of £4000.
I desire to know what each contributed, and w^hat each man's

share came to ? Ans. Each contributed Ss., each share £160.

9. What number added to tiie 43d part of £4429 will raise

it v^ £240? Ans. £137.
10. Divide 20s. between A, B, and C, in such sort that A

may have 2s. less than B, and C 2s. more than B.
Ans. A 4s. 8d., B 6s. 8d., C 8s. Sd.

1 1 . If there are 1000 men to a regiment, and but 50 officers,

how many private men are there to one officer? Ans. 19.

12. What number is that wliich multiphed bv 7847 will

uialie the product 3013248? ' Ans, 384.
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13. The quotient Is 1083, the divisor 28604, what was tiie

dividend if the remainder came out 17881 Ans. 30979920.

1-i. An army, consisting of 20,000 men, took and plundered

a city ot' £12,000. Wliat was each man's share, the whole

being equally divided among them ] Atis. 12s.

15. If the duty on a pipe of port-^ine, containing 138 gal-

lons, be j£52 6s. 6d., how much is the duty on each gallon?

Ans. 7s. Id.

16. If a contribution of £354 lis. 6d. is to be made up in

equal shares by 26 persons, how much must each contribute ?

^715. £13 125. 9d.

17. Three persons purchase a ship for d£ 12000; the first

taking one share, the second three shares, and the third five

How much do they severally pay 1
'
.4ns. £1333 6s. 8d. £4000. £6666 13s. Ad

18. In the year 1821, there were coined in the British mint
203,76 1 pounds of gold, value £9,520,732 14s. 6d. Required
the value of each pound. Ans. JG46 14s. 6d

BILLS OF PARCELS.
* HOSIER'S. March 1th, 1S4»

.

Mr. John Thomas, Bought of Samuel Grekx,
8 pair worsted stockings at 4s 6d -£

5 pair thread ditto -at 3s 2d —
3 pair black silk ditto - - - at 14s
6 pair milled hose- -at 4s 2d-

4j pair cotton ditto at 7s 6d
2 yards fine flannel- at Is 8d

£7 12 2

MERCER'S. March l0lh/lS4a

Mr. Isaac Grant, Bought of John Sims,
15 yards satin— at 9s 6d - £
18 yards flowered silk at 17s 4d
12 yards rich brocade at 19s 8d
16 yards sarcenet — -;-..,- at 3s 2d
13 yards Genoa velvet at 27s 6d
23 yards lutestring at 6s 3d

£^2 2 ^
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LINE DRAPER'S. March IGthy J846.

Mr. Simon Surety, Bought 0/ Josiah Shout,
4 yards cambric at 12s 6d £

12 yards muslin -• at 8s 3d •-

15 yards printed linen ~ at 5s 4d •• -

2 dozen napkins at 2s 3d each -

14 ells diaper at Is 7d
35 ells dowlas at Is IJd -__

£1'! 4 6.^

MILLINER'S. April bth, J 846.

Mrs. Bright, Bought of Lucy Brown,
18 yards fine lace at 12g 3d - £

' 5 pair fine kid gloves at 2s 2d • •-

12 fans French mounts - at 3s 6d
2 fine laced tippets at 63s

4 dozen Irish lamb at Is 3d
6 seti5 of knots at 2s 8d -

£'2'S 14 4

WOOLLEN DRAPER'S. April 21th, 1S46.

Mr. Thomas Sage, BougiitofEi.i.is^Mmi^
17 yards fine serge -- at 3s 9d £
18 yards drugget at 9s

15 yards superfne scarlet at 22s
16 yards black at 18s-

25 yards shalloon at Is 9d
17 yards drab cloth at 17s 6d -

#u £'^9 5

LEATHER SELLER'S. April ]2th, 1846.

Mr. George Harris, Bought of Abel Smith,
27 calfskins at 3s 9d £
75 sheep ditto at Is 7d
36 coloured ditto - at Is Sd
15 buck ditto at lis od
17 Russia hides ••— at lOs 7d
120 lamb skins at Is 2id

jGSS 17 5
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GROCER'S. April 2Ut, 1846.

Mr. Richard Groves, Bought of Francis Elliott,

25 lb. moist sugar ~- at 6Jd £
2 loaves double refinedjweight 151b. at lljd

14. lb. rice — at 3d -"-

28 lb. Malaga raisins at 5d -

15 lb. currants at 5|d
7 lb. black pepper at Is lOd

£3 2 9|

CHEESE-MONGER'S. April 2oth, 1846.

Mr. Charles Cross, B&ught of Samuel Grant,

8 lb. Cambridge butter at 6d £
17 lb. new cheese at 4d

J firkin of butter, weight 28 lb. at 5Jd
5 Cheshire cheeses, weuht 127 lb.— at 4d
2 Warwickshire ditto, wt'ight 15 lb. - at .^d -

12 lb. cream cheese at 6d

£3 14 7

CORN CHANDLER'S. ApnL29th, ]84S,

Mr. Abraham Dotlet, Bought of Isaac Jones,

Tares, 19 bushels at Is lOd — £
Pease, 18 bushels — - at 3s 9Jd —
Malt, 7 quarters— — at 25s

Hops, 15 lb. at Is 5d—
Oats, 6 quarters at 18s 8d —
Beans, 12 bushels at 4s 8d— -

^..^..^. ^-3 7 4

REDUCTION

Is the bringing or reducing numbers of one denom-
ination into other numbers of another denomination,
retaining the same value, and is performed by Mul-
tiplication and Division.

First—All great names are brought into small by
multiplying with so many of the less as make one
of the greater.
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Secondly—All small names are brought into great

by dividing with so many of the less as make one of

the greater.

A TABLE OF SUCH COINS AS ARE CURRENT IN ENGLAND-

Guinea 21s. . . weight 5 dwt. 9 gr^.

Sovereign 20s. . . 5 3 —

-

Half-guinea 10s. 6d. 2 16

Half-sovereign 10s. . . 2 13

Seven-shilling piece . . 7s. . . . 1 19

Crown 6s. . . . 18 4

Half-crown 2s. 6d. 9 2

Shilling 12d. . . 3 .16

Note.—There are several pieces which speak their

own value ; such as six-pence, four-pence, three-pence,

two-pence, penny, half-penny, farthing.

A moidore is 27s. ; a mark 13s. 4d. ; an angel 10s.;

a noble 6s. 8d.
*

THE APPLICATION.

1. In £8 how many shillings and pence 1

20 Proof.

/Ji i-M- /7 12) 1920 pence.
160 shillings. ^7is. ^ ^

12 20) 160 shillings.

1920 pence. Jtis. £S

2. In £12 how many shillings, pence, and farthings?

Ans. 240s. 2880<i. 11520/ar.

3. In 311520 farthings, how many pounds?
Ans. £324 10s.

4. How many farthings are there in 21 guineas?
Ans. 21168.

5. In £11 .5s. SJd., how many farthings ? Am. 16573.

6. In £2b 14s. Id., how many shillings and pence?
Ans. 514s. 6169d.

7. In 17940 pence, how many crow^ns ? ^: ^ns'. 299.

8. In 15 crowns, how many shilhngs and^^ix-pences ?

Ans. 7.5s. 1 50 six-pences.

9. In 57 half-crowns, how many pence and farthings?

Ana. mod. 68^0 farthingx.

/
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10. In 52 crowns, as many half-crowns, shillings, and pence,

how many farthings? Ans. 214-24-.

11. How many guineas in 21168 farthings?

Ans. 21 guineas.

12. In 6840 farthings, how many pence and half-crowns ?

Atis. mod. bl half-crowns.

13. How many shillings, crowns, and pounds, in 60 guineas ]

Ans. ]260s. 252 crowns, £63.

1-i. Reduce 76 moidores into shillings and pounds ?

Ans. 2052s. £102 125.

15. Reduce £102 12s. into shillings and moidores
Ans. 2052s. 76 moidores.

16. In 1308 half crowns, as many crowns and shillings,

how many pounds'? Ans. £bOD ISs.

17. Seven men brought j£15 10s. each into the JMint, to be

changed for guineas, how many must they have in all ?

Ans. 103 guineas, 7s. over.

18. If 103 guineas and 7 shillings are to be divided amongst
seven men ; how many pounds sterUng is that each ?

Ans. £15 10s.

19. A certain person had 25 purses, and in each purse 12

3:uineas, a crown, and a moidore, how many pounds sterling

had he in all ( Ans. £355.
20. In 9056 of 4s. 9q. each, how many pounds?

Ans. £2150 16s,

21. How many pounds are in 5789 crowTis of 5s. each?
Ans. £1447 5s.

22. How many pounds are in 46080 pieces of 13d.?
Ans. £2496

23. How many pounds are in 1000 pieces of 6id. each?
Ans. J^-27 Is. 8a

TROY WEIGHT.
24. In 27 ounces of gold, how many grains? Ans. 12960.

25. In 12960 grains of gold, how many ounces? Ans. 27
26. In 3 lb. 10 oz. 7 dwt. 5 gr. how many grains?^

Ans. 22253.

27. In 8 ingots of silver, each weighing, 7 lb. 4 oz. 17 dwt,

15 grs. how many ounces, pennyweights, and grains?

Ans. 711 oz.'' 14221 dwts. 341304 V-

28. How many ingots of 7 lb. 4 oz. 17 dwi;. 15 grs. r^^^*

are tliere in 341304 grains? Am. H got*
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29. Bought 7 ingots of silver each containing 23 lb. 5 oz.

7 d\vt. how many grains ? Ans. 945336.
30. A gentleman sent a tankard to his goldsmith that

weighed 50 oz. 8 dwt. and ordered him to make it into spoons,

each to weigh 2 oz. 16 dwt. how many had he? Ans, 13,

AVOIRDUPOIS WEIGHT.

Note.—There are several sorts of silk which are

weighed by a great pound of 24 oz., others by the

common pound of 16 oz. ; therefore,

To bring great pounds into common, multiply by 3

and divide by 2, or add one-half.

To bring small pounds into great, multiply by 2,

and divide by 3, or subtract one-third.

TfflNGS BOUGHT AND SOLD BY THE TALE.

12 pieces, or things •• 1 dozen.

12 dozen -•- •• 1 gross.

12 gross, or 144 dozen 1 great gross.

5 score •• - - -....- 1 hundred.

6 score ..-••- • ..-..-.. 1 great hundred.

24 sheets •• - - - 1 quire.

20 quires 1 ream.

2 reams •• - • - • •• 1 bundle.

1 2 skins of parchment 1 roll.

31. In 14769 ounces, how many hundred weight?
Ans. 8 cwt. 27 Ih. 1 oz.

32. Reduce 8 cwt. 27 lb. 1 oz. into quarters, pounds, and

ounces. Ans. 32 qrs. 923 lb. 14769 oz.

33. Bought 32 bags of hops, each 2 cwt. 1 qr. 14 lb. and

another of 150 lb. how many cwX. in the whole 1

Ans. 77 cwt. 1 qr. 10 lb.

34. In 34 ton, 17 cwt. 1 qr. 19 lb. how many pounds?
• Ans. 78111 lb.

35. In 547 great pounds, how many common pounds ?

Ans. 820 U). 8 ez.

^6. In 27 cwt. of raisins, how many parcels of 18 lb. each ?

\ Ans. 168.

^'Hn 9 cwt. 2 qrs. 14 lb, of indigo, how many pounds '

Ans. lOlSlb.
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38. Bought 27 bags of hops, each 2 c.vt. 1 qr. 15 lb. and
one bas of 137 lb. how many hundred is the whole?

^715. 65 cwt. 2 qr. 10 Ih.

39. How many pounds in 27 hogs-heads of tobacco, each
weighing net 8 J cwt. ?

^

^n.s. 26460
40. In 552 common pounds of silk, how many great pounds ?

Am. 368.

41. How many parcels of sugar of 16 lb. 2 oz. are there in

16 c\%n. 1 qr. 15 Ib.l ^ns. 113 par. and 12 lb. 14 oz. over.:

42. In 4 hhds. of sugar, each weighing net 17 cwt. 11 lb.

how many lb.? jlns. 7660 lb.

43. The pressure of air upon a person of a moderate size,

is said to be about 32400 lb. ; required how many tons ?

A71S. 14 tons, 9 cwt. 1 qr. 4 lb.

CLOTH MEASURE.

44. In 27 yards, how many nails? Ans. 432.

45. In 75 EngHsh ells, how many yards?
Ans. 93 yards, 3 qr.

46. In 93| yards, how many Enghsh ells? Ahs. 75.

47. In 24 pieces, each containing 32 Flemish ells, how
many English ells ? ^ins. 460 ells, 4 qr.

48. In 17 pieces of cloth, each 27 Flemish ells, how many
yards ? Ans. 344 yards, 1 qr.

49. Bought 27 pieces of Enghsh stuffs, each 27 ells, how
many yards? Ans. 911 yards, 1 qr.

50. 'In 9111 yards, how many Enghsh ells? Ans. 729.

51. In 12 bales of cloth, each 25 pieces, each 15 Enghsh
ells, how many yards? Ans, 5625.

LONG MEASURE.

52. In 57 miles, how many furlongs and poles?

Ans. 4.00 furlongs, 182A0 poles,

53. In 7 miles, how many feet, inches, and barley-corns?

^715. 36960 /eef, 443520 inches, 1330560 barl&y-corns.

54. In 18240 poles, how many furlongs and miles?
Ans. 456 furlongs, 57 miles.

55. In 72 leagues, how many yards? ,^7is. 3S01P'*

56. In 380160 yards, how manv miles and leagues ?

'Ans. 216 miles, Til sues.
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57. If from London to York be accounted G5 leagues, I

demand how many miles, yards, feet, inches, and barley-corns?

Ans. 195 TTiiZes/343200 yards, 1029600 feet, 12355200 tncnes,

37065600 barley-corns.

58. How often will the wheel of a coach, that is 17 feet in

circumference, turn in 100 miles.?

Ans. 3 1058
J
4 times round.

59. How many barley-corns will reach round the world

which is 360 degrees, each degree 69| miles?

Ans. 4755801600 barley-corns

LAND MEASURE.
.

60. In 27 acres, how many roods and perches?
Ans. 108 roods, 4320 perches.

61. In 4320 perches, how many acres? JSns. 27.

62. A person having a piece of ground containing 37 acres,

1 pole, has a mind to dispose of 15 acres to A ; I require how
many perches he \^^ll have left.

'

JIns. 3521.

63. There are 4 fields to be divided into shares of 75 per-

ches e*ch ; the first field contains 5 acres ; the second 4 acres

2 poles ; the third 7 acres 3 roods ; and the fourth 2 acres 1

rood. How many shares are contained therein ?

Ans. 40 shares, 4,2 percnes.

WINE MEASURE.

64. Bought 5 tuns of Port wine : how many gallons and

pints? -^^ns. 1260 gallons, 10080 pmts.

65. In 10080 pints, how many tuns? Ans. 5.

66. In 5896 gallons of Canary, how many pipes and hogs-

heads, and of* each a like number?
Ans. 31 of each, 37 gallons over.

67. A gentleman ordered hi^ butler to bottle off' | of a pipe

of French wine into quarts, and the rest into pints : required

bow many dozen of each he had ?

Ans. 28 dozen of each.

ALE AND BEER MEASURE.
Ng. In 46 barrels of beer, how many pints? Ans. 13248.

In 19 barrels of ale, how many gallons and quarts?

Ans. 6S4: gal. 21^6 qt.
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70. In 72 hogsheads of portei^ how many barrels >

Ans. 108.

71. In 108 barrels of beer, how many hogsheads?
Ans. 72.

DRY MEASURE.

72. In 120 quarters of wheat, how many bushels, pecks,

rallons, and quarts ?

Ans. 960 bushels, 3840 pecks, 7680 gallons, 30720 qts.

73. In 30720 quarts of corn, how many quarters ?

Ans. 120.

74. In 20 chaldrons of coal, now many pecks >

• '

Ans. 2880.

75. In 273 lasts of corn, how many pecks? Atis. 87360

TIME.

76. In 72015 nours, how many vveeksl
^715.428 weeks, 4 days, 15 hours.

11. How many days is it since tlie birth of our Saviour to

Christmas, 1825? ^715.6665811.

78. Stowe writes, London was built 1108 years before our

Saviour's birth, how many hours is it since to Christmas, 1825 1

Ans. 25710678.

79. From November 17tli, 1824, to September 12th, 1825,
how many days? Jltis. 299.

80. From July 18th, 1825, to December 27th, of the same
year, how many days? Ans. 162.

81. From July 18lh, 1799, to April ISth, 1826, how many
years and days ?

Ans. 26 years, 9770.^ days, reckoning 365 days, 6 hours a
'jear ; or 26 years, 9 months, 3 weeks, 1 day, 6 hours.

APPENDIX TO REDUCTION,
CONTAININO RULES AND EXAMPLES FOR COMPARING THE OLD

MEASURES \\ ITH THE NEW IMPERIAL STANDARDS.

1 . To reduce the Old Wine or Spirit Measure to the

New gallon, and the contrary—
Rule.—Multiply by 924, and divide by 1109, the

quotient gives the Imperial gallons: or deduct ^th.
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Multiply by 1109, and divide by 924 : the quotient

gives the wine gallons old measure : or add ith.

82. How many Imperial gallons in a pipe of wnne, old

measure ? Ans, 105 gals.

83. In a cask of spirits containing 110 gallons measured
by the Imperial gallon, how many of the old measure ?

Ans. I'S-lgals.

2. To reduce the Old Ale or Beer Gallon to the

New, and the contrary—
Rule.—Multiply by 1128, and divide by 1109 ; the

quotient gives the New gallons : or add Ath.
Multiply by 1109, and divide by 1128 : the quotient

gives the gallons of old measure : or deduct iVth.

84. How many Imperial gallons in 20 hogsheads of porter

of old measure? ^ns. 1098J gals.

85. In 1098J gallons of ale Imperial measure, how many
gallon»of the old standard? Ans, 1080 gals.

3. To reduce Winchester Measure to the Imperial

Standard, and the contrary—
Rule.—Multiply by 1075, and divide by 1109 ; the

quotient gives Imperial measure : or deduct sVrd.

Multiply by 1109, and divide by 1075; the cjuo-

tient gives the old Winchester standard measure : or

add 3^7nd part, or a peck to the quarter.

86. In 1320 Winchester bushels, how many of the Impe-
rial bushels, standard measure ? Ans. 1280 bushels.

87. How many Winchester bushels are in 1280 Imperial

bushels ? A72S. 1320 bushels.

88. How many quarters of barley of New measure are

equal to 2160 bushels Winchester measure?
Arts. 261 qrs. 5| bushels.

THE SINGLE RULE OF THREE DIRECT

Teaches by three numbers given to find out a fourth in

such proportion to the third as the second is to the first



/6.



50 SINGLE RULE OF THREE DIRECT.

H. If 1 English ell, 2 qrs. cost 4?. 7d,, what will 39^
yards cost at the same rate ? Jins. JG5 3s. 54-5.

15. If 1 ounce of gold is worth £5 4s. 2d. what is the

woith of one grain? Ans. 2id.—20 rem.

16. If 27 yards of Holland cost £b 12b. 6d., how many
ell8 English can I buy for £100? Jins. 384.

17. If I cwt. cost'£12 12s. 6d., what must I give for 14

cwt. 1 qr. 19 lb.? Jlns. £182 Os. ll|d.—8 rem.

18. Bought 7 yards of cloth for 17s. 8d. what must be given

for 5 pieces, each containing 27| yards ?

Ans. £17 7s. 0\d.~2 rem.

19. If 7 oz. 11 dwt. of gold be worth £35, what is the

value of 14 lb. 9 oz. 12 dwts. 16 grs. at the same rate?

Ans. £823 95. 32d.-f-552.

20. A draper bought 420 yards of broad cloth, at the rate

of 14s. 10 |d. ^ ell English, how^ much did he pay for the

whole? ^ns. £250 5s.

21. A gentleman bought a wedge of gold which weighed

14 lb. 3 oz. 8 dwt for the sum of £514 4s., at what rate did

he pay for it ^ ounce ? ^ns. £3.

22. A grocer bought 4 hogsheads of sugar, each weighing

net 6 cwt. 2 qrs. 14 lb. which cost him £2 8s. 6d. ^ cwt.

what is the value of the 4 hogsheads? Ans, £64 5s. 3d.

23. A draper bought 8 packs of cloth, each containing 4

parcels, 10 pieces each, and each piece 26 yards, at the rate

of £4 16s. for 6 yards ; I desire to know what the 8 packs

cost him? J7Z5. £6656.
24. If 1 ounce of silver be worth 5s., what is the pnice of

14 ingots, each weighing 7 lb. 5 oz. 10 dwt ?

Ans. £313 bs.

25. What is the price of a pack of wool weighing 2 cwt. 1

qr. 19 lb. at 8s. 6d. ^ stone.? Ans. £S 4s. 6id— 10 rem.

26. Bought 59 cwt. 2 qrs- 24 lb- of tobacco, at £2 17s. 4d.

^ cwt. what does it come to? Ans. £171 3s. 7|(i.—80 rem.

27. If a pair of stockings cost 10 groats, how many dozen

may I buy for £43 5s. ? Ans- 21 doz. 7^ pair.

28. Bought 27 dozen 5 lb. of candles, after the rate of Is. 5d.

for 3 lb. what did they cost him ? Ans. £7 15s. 4id— I rem.

29. If an ounce of fine gold is sold for £3 10s., what come
7 ingots to, each weighing 3 lb. 7 oz. 14 ^wX. 21 grs., at the

same price? ^tw. £1071 14s. old.
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30. If the rent of 5 acres be £^ ISs- 4-d., how much land

could be rented at the same rate lor J670 10s. 6d. ?

Jns. 75 acres, 2 roods, 10 perches.

31. If 6 cwt. 3 qrs. 12 lb. of flour cost £9, what would
4 cwt. 2 qrs. cost at the same rate? Ans' £o ISs. l|d.

32. If 91 yards of ribbon cost £3 5s., what will 140 yards

cost? */ins. £b.
33. If the papering of 132 yards of a wall cost £1 12s. 6d,

what must be paid to paper 44 vards additional ?

Ans. £2 10s. lOd.

34. If a steam-vesse., moving uniformly, sail 49 miles in 4
hours, 35 minutes, how far will she sail in 13 hours, 45 min.?

Ans. 147 miles.

35. What is the value of 110 gallons of Spanish brandy
at the rate of £6 3s. 4d. for 7 gaflons?

^Ans. £96 18s. Id.—rem. \d.

36. At Is. 8d. p \h' how much coffee may be bought for

jei7 12s. 7id.? ' Jns. 1 cwt. 3 qrs. ISfii lb.

37. What cost 78 yards, 3 qrs. 2 nails of broad cloth at

17s. 4d. p yard ? Ails. £6S 7s. 2d.

38. If a farm containing 396 acres, 3 roods, 10 perches, be
let at the yearly rent of ii*740 14s. 4d., what is the rent ot

each acre? Jijis. £1 17s. 4d.

39. What is the cost of 311 sheep at £37 12s 6d p score ?

Ans. £585 Is. 4^d.

40. If a clerk have a salary of £89 I2s. 6d. ^ year, com-
mencing at the 1st of May, how much has he to receive on
leaving his situation on the 18th of December.? ;..

Ans. £56 14s. 5},^d.

41. It is found that the diameter of every circle is to its

circumference ver}' nearly in the ratio of 113 to 355 : what
then is the earth's circumference, its diameter being 791 1|
miles, nearly ? Anj. 24,855| miles, nearly.

42. If The girt of a round tree be 6 feet 10 inches, what is

its diameter .? Arts- 2 feet, 23^3 inches.

43. The earth revolves round the sun in an orbit, the mean
diameter of which is 190,000,000 miles- Were this orbit an
exact circle, as it nearly is, what would be its circumference .''

Am. 596,902,654.^3 ^^«^.

44. In a copy of Milton's' Paradise Lost, containing 304
pages, ta6 combat of Michael and Satan commences at tije
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end of the 139th page ; at what page may it be expected to

commence in a copy containing 328 pages ?

Ans. The fourth proportional is 149^] ; and hence the

passage may be expected to commence near the

bottom of the 150th page.

45. The length of a wall, being tried by a measuring liie,

appears to be 1287 feet, 4 inches ; but on examination the

line is found to be 50 feet, 10| inches in length, instead of 50

feet, its supposed length. Required the true length of the

wall. Am. 1309 feet, lOf^ inches.

THE RULE OF THREE INVERSE.

Inverse proportion is, when mo7'e requires less and
less requires more. More requires less, is when the

third term is greater than the first, and requires the

fourth term to be less than the second. And less re-

quires more is when the third term is less than the

lirst, and requires the fourth term to be greater than

the second.

Rule.—Multiply the first and second terms to-

gether, and divide the product by the third ; the quo-

tient will bear such proportion to the second, as the

first does to the third.

EXAMPLES.
men- days. men.

1. If 8 men do a piece of work 8 : 12 : : 16 : 6 days,

in 12 days, in how many days can 8

16 men perform the same.-^ 16y96 (6 days- Ans.

2. If 54 men can build a house in 90 days, how many men
can do the same in 50 days .'' Ans. 91j men.

3. If when a peck of wheat is sold for 2s. tlie penny loaf

weighs 8 oz., how much must it weigh when the peck is

worth but Is. 6d.
.'' Ans- 10 oz. lOf dr.

4. How many pieces of money of 20s. value, are equal to

240 pieces of 12s. each.-' Ans. 144.

5. How many yards, of 3 quarters wide, are equal in

laeasure to 30 yards of 5 quarters wide f Ans. 50.
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6. If I lend my friend £200 for 12 months; how lOng

ought he to lend me J6150 to reqiirte my kindness ?

^715. 16 months.

7. If for 24s. I have 1200 lb. carried 36 miles; how many
poimds can I have carried 24- miles for the same monev ?

*

Ans. 1800 IL

8. If 108 workmen finish a piece of work in 12 days ; how-

many are sufficient to finish it in 3 days ? ^ins. 432

.

9. An army besieging a town, in which were 1000 soldiers

with provisions for 3 months ; how many soldiers departed,

when the provisions lasted them 6 months r Ans. 500.

10. If £20 worth of wine is sufficient to serve an ordinar}-

of 100 men, when the tun is sold for £30 ; how many^will

j£20 worth suffice, when the tun is sold but for £24

1

Ans. 125 meyi.

11. A courier makes a journey in 24 day?, when the day
is but 12 hours long ; how many days will he be going the

same journey, when the days are 16 hours long?
^715. 18 days.

12. If 14 pioneers make a trench in 18 days of 12 hours,

how many days will 32 men take to do the same ?

Ans. 7 days, 10 hourSj 30 min.

THE DOUBLE RULE OF THREE

Is so called, because it is composed of five numbers
given to find a sixth, which, if the proportion is

direct, must bear such proportion to the fourth and
fifth, as the third bears to the first and second. But
idnverse, the sixth number must bear such proportion

to the fourth and fifth as the first bears to the second
and third. The three first terms are a supposition ;

the two last a demand.
Rule.— 1. Let the principal cause of loss or gain,

interest or decrease, action or passion, be put in the

first place.

2. Let that which betokeneth time, distance, or

place, and the like, be in the second place, and the

remaining one in the third.
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o. Place the other two tenns under their like in the
«uppoyition.

•

4.^ If the blank falls under the third term, multiply
the first and second terms for a divisor, and the other

three for a dividend. But,

5. If the blank fall under the first or second term,

multiply the third and fourth terms for a divisor, and
liie other three for the dividend, and the quotient will

be the^answer.

Proof.— By two Single Rules of Three.

1^1:* • • EXAMPLES.

iJ'sK^^ horses eat 56 bushels of oats in 16 days ; how many
bushels will be sufficient for 20 horses for 24? days f

By two single rules :

hors- bus- hors- bus-

1. As 14 : 66 : : 20 : 80

days- bia^. hors. btis-

2. As 16 :m : : 24 : 120

Or, in one stating, worked thus : •

hors- da- bus-

14:16:56 56x20x24
20:24:- 14x16

^^^^ ^^

2. If 8 men in 14 days can mow 112 acres of grass; how
many men must there be to mow 2000 acres in 10 days?

men- days- ac

8: 14: 112 8x14x2000—
: 10 : 2000

:200

112X10 Ans.

acres- days- acres- days.

1. As 112: 14:: 2000: 250

days. men. days, men-

2. As 250 : 8 : : 10 : 200

3. If £100 in 12 months gain £6 interest ; how much will

£75 gain in. 9 months? ^ns. £S 7s. 6d.

4. If a earlier receive £2 2s. lor the carriage of 3 cwt.

1 50 miles ; how much ought he to receive for the carriage of

7 cwt. 3 qrs. 14 lb. for 50' miles? ^ns. £1 16s. 9d.

5. If a regiment of soldiers, consisting of 136 men, con-

sume 351 quarters of wheat in 108 days ; how many quarters

of wheat will 11232 soldiers consume in 56 davs?
Ans. 15031.

6. If 40 acres of grass be mowed by 8 men in 7 days j how
many acres can be mowed bv 24 men in 28 days 1

Ans. 480.
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7. If -JtOs. uill pay 8 men for 5 days' work; how miKh
will pay 32 men for 24 days' work? * Ans. £38 h^.

8. If XlOO in 12 months gain £6 interest; what principal

will gain £3 7s. 6d. in 9 months? ^S?is. £2b.

9. If 2 horses eat 8 bushels of oats in 16 days ; how many
l.orses will eat up 3000 quarters in 24- days? Ans. 4000.

10. If XlOO in 12 months gain £1 interest; what ts the

interest of je571 for 6 years? jSns. £239 16s. 4|d.

11. If i pay 10s. for the carriage of 2 tons for 6 gniles :

what must I pay for the carriage of 12 tons, 17cwt., 17 miles?

x^RACTICE *^

Is so called from the general use thereof by a_^ per-

sons concerned in trade and business.

All questions in this rule are performed by taking'

aliquot or even parts, by which means many tedious

reductions are avoided ; the table of which is as fol-

lows :

—

Of a PENNY.

id. is i

id.

Of a POUND.

Of a SHILLING

Id. is I'a

lid.- k

2d. - i
3d. - i

4d. - I

6d. - h

Of a POUND.

Id. is 2T7f

2d.



5(i> PRACTICE.

Rule I.— IVhen the price is less than a Penny.
divide by the aliquot parts that are in a penny ; then

by \$ ati^ 20, which will be the answer.

Jd.isi|57041b.at]^d ;2. 7r,95 at ^d. H- 654-7 at U
12; 1426 Arts. £16 Os. 7id.\ Ans. £l(J 9s. 2^tf.

2,0) rrs 10

An}. xF'lS.t. lOd.
3 n74-0 at Id. p. 4.5-J3 at |d.

Ans. £11 I9s. 2d.\ Ans. jtl4 5s. 9|(i.

Rui.E II.— When the price is less than a Shilling :

take the aliquot part, or parts, that are in a shilling,

add^A^rn together, and divide by 20, as before.

19- 3120 at 5|d.
Ans. £71 10s.

l.lj^^7M7at Id. |3. 2715 at 3d,

1)^6.2 8 11 i ^^*- ^^^ 1^^- 9^-

.4tt». ^31 bs. Ud
:io. 7062 at 3id.

I

Ans. £95 12.9. 7^d.

la. is J;,13751 at l^d.'

ILisU 'STT^ pi-2147at3id.

78 1| I

^n5. £31 6s. 2^(f.

20. 7521 at 5|d.
Ans. £180 3s. 9|d.

21- 3271 at 6d.

Ajis. £81 15s. 6(f.

2,0) 39 8|

Ans. lei'9'lO.j. 8|(f.
12. 7000 at S^d.

^ns. £109 Is.ed.

'2. 7914- at 6 id.

Ans. £206 Is. 10^.

54.325 at lid
his. £339 10s. lid.

13. 3257 at 4d.

Ans. Jc5i 5s. 8d.

23. .32.50 at ejd.

Ans. £88 Os. 5d.

6254 at Ud.
Ans. £45 I2s. O^d.

14. 20.56 at 4id.

Ans. £36 8s. 2d

^- 2708at6|d.
Ans. £76 3s. 3d.

^ 2351 at 2d.

Jrw. £19 lis. iOd.

i-^- 37.52 at4id.
Ans. £70 7«.

25. 3271 at 7d.

Ans. £95 8s. Id.

6. 7210 at 2^d.

Ans. £67 lis. lO^d.

16- 2107at4|d. |26. 3254 at 7id.

Ans. £41 14s. O^d., ^/zs. £98 .5.s. ll^d.

7. 2710 at2id.

^rj,«.
£28"' 4s. Id.

17- 3210 at 5d. jST. 2701 at 7id.

Ans. £66 I7s. ed.j ' J//s. £S4 8s. l^d.

S ;i25D at 2|d. 2715 at 5id. 12s. 3714 at 7Sd.

A'lS. £.37 4s. 9.^fi.i .^ns. £.59 7s. 9ld.\ Ans. £119 18s. 7i(i.
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» 2710 at 8d.

Ans. £90 6s. 8d.

30. 3514at8id.
Ans.£l'20l5s.l0'^d,

3'^- 7924. at 9!,d.

Ans. £313 I'Ss. 2d.

31- 2759 at 8R
Ans. £97 14s. 3^d.

32. 9872 at 8Jd.
Ans. £359 ISs. 4cf.

36. 2150 at 9|d.
Ans. i:87 65. lO^d.

41- 7291 at 10|d.
Ans. £;3iZ6 lis. 6]fd.

42- 3256 at lld7~"
^ns. .f 149 4s. 8^.

37. 6325 at lOd.

Ans. £263 10s. lOd.

43- 7254 at 11 Id.

Ans. £340 Os. 7^rf.

• 5724 at lOid.

Ans. £244 9s. 3d.

-'• 3754 at lUd.
Ans. £179 17s! Id.

33. 5272 at 9d.

Ans. £197 14i.

3-1- 6325 at 9id.

Ans. £-2A3 15s. bid.

39. b327 at 104d. '45. 7972 at ll|(l.

4r2J. £270 4s. .3|(i. |
.^rjs. £390 5s. Ud.

40. 3254 at lOid.

Ans.£U2 Is. 3d.

Rui E III.— When the price is more than one shilling

and less than two : lake the part or parts, with so

much of the given price as is more than a shilling,

which add to the given quantity, and divide by 20
^^

for the answer.

]r is t'^)2106 at 12id.
43 10^

2^0)214,9 10.i

£107 9 lOi

^is^V)3715atl2^d.
154 9 A

£183 9 91

2712 at 12|d.

Ans. £144 Is. 6d.

4 2107 at Is. Id.

Jns. 1 14 2s. Id.

«• 2790 at Is. Ud.
Ans. £156 18s. 9d.

7. 7904 at Is. l|d.

Ans. £452 16s. Sd.

8- 3750 at Is. 2d.

y/n-s. je218 15s.

9. 3291 at Is. 2id.

Ans. £195 8s. Old.

10- 9254atls.2id
Ans. £559 Is. 1

1

n- 72.50 at Is. 2|d.

Ans. £445 Us. 5.^ci.

6 .3215 at Is. Ud. 1
12 7591 at Is. 3d. 19- 27.50 at Is. 4|w.

Ans. £17 7 9s. lO^d.
|

Ans. X474 8s. 9d.
[
Ans. £191 18s. 6^4.

]3.*6225atls.3id.
J/w?. JE401 las. 0\d.

A

i%5271atls. SJd.
Ans. £340 8s. 4^d.

&^3254atls.3|d.
Xs.£21310s.lO.K

^/29l5at Is. 4d.
. £194 6s. 8d.

^ 3270atls.4.id.
:?ns. £221 8s. \\d.

059atls.4.U.
J/is. £486 6s. \la.

}
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20. :r725 at le. 5d.

4ns. £2b3 17s. Id.

21. 7250 at Is. 5^d
Arts. £521 Is. lO^d.

2^- 2597 at Is. 5id
.ins. £189 -78. 3^i.

^72l0atls5|d.
^rw. £533 4s. 9^d.

24. 7524. at Is. 6d.

vins. i;564 6s.

25. 7103 at Is.eid
Am. £540 2s. S^d.

2<r3254at Is. 6|d
^ns. £250 16s. 7d.

27^7925 at Is. 6|d
Ans, £619 25. 9ld.

2H. 9271 at Is. 7d.

Ans. Ji733 19s. Id.

29. 7210 at Is. 7id
Ans. £578 6s. O^d.

30. 2310 at 18.7H 40. ]071 at Is lOd.

Ans. £187 136-. 9a'. Aru:. £98 3s. 6d.

31. 2504 at Is 7fd
Ans. £206 Is. 2d.

41- 5200atlsl0|d
^Tjs. £482 Is.Sd.

32. 7152 at Is. 8d.

^715. £596.

33 2905atls. 8|d
Ans. £245 2s. '2{d.

34- 7104 at IsSid.
An^. £606 16s.

35. 1004 at ls.8|d
Ans. £86 16s. Id.

2104 at Is. 9d.

Ans. £184 2s.

37. 2571 at Is. 9|d
Jlns. £227 12s. 9,d.

38. 2104 atls.9id

A71S. £188 9s. Sd.

39. 7506 at Is. 92d

4-3. 211'iatlslOid
Ans. £i9b 9s. 44(f.

43. 1007atlsl0|d
Ans. £95 9s. ly.

44. 5000 at Is lid.

^ns. £479 3s. 4ti.

45- 2105atlsllid
Ans. £203 IBs. 5^,

46. "fOOGatlsllid
^ns. £98 105. Id.

47- 2705atlsll|d
^72S. £267 13s. 7^d.

48. 5000 at Is 11 id
Ans. £489 lis. Sd.

49. 4000at,lsll|d
Ans. £680 4s. 7^'d. ^ns. £395*1 6s. Sd,

Rule IV.— When thepjrice consists ofany even num-
ber of Shillings under 20 : multiply the given quantity

by half the price, doubling the first figure of the pro-

duct for shillings .and the rest of the product will be

pounds.
1- 2750 at 2s. 5. 2102 at 10s. 9- 1075 at I6s.

Ans. £275. Ans. £1051. Ans. £860.

3254 at 4s.

Ans. £650 16s.

2710 at 6s.

Ans. £813.

1572 at 8s.

Ans. £628 16*.

6- 2101 at 12s.

Ans. £1260 12s.

7. 5271 at 14s.

Ans. £3689 14s.

3123 at 16s.

Am. £2498 9s.

10- 1621 at 18s.

Ans. £1458 18s.

Note.—When the

price is 10s., take

half of the quantity,

and if any remaius

it is 10s.
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nr-ih oart for waste, on a few articles, but is now very

seldom made.
Gross weight is the whole weight of any sort of

goods, and that of the package.
Suttle is when part of the allowance is deducted

from the gross.

Net weight is what remains after all allowances are

deducted, and is that at which the price is charged.

Rule L— When the Tare is at so much per bag,

barrel, SfC.

:

—multiply the number of bags, barrels,

&c. by the tare, and subtract the product from the

gross, the remainder is the net.

1. In 7 frails of raisins, each weighing 5 cv^-f- 2 qrs- 5 lb.

gross, tare at 23 lb. ^ frail, how much net weight?
Ans. 37 cwt. 1 qr. 14 lb.

ctct. qrs.

23 1b. 5 2
7 frails.

28) 161 (5 qrs. 38 3
140 1 1 11
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ctct. qr. lb-

6. What is the net 8 2 5

weight of 18 butts of ? X 2 = 18

currants, each 8 cwt. 2 76 3 17

qrs- 5 lb. tare at 14 lb- 2

^cwt.-? 14 lb. = 1)153 3 6

19 25^

Ans. cwt. 1.34 2 8| net weight

7. In 25 barrels of figs, each 2 cwt. 1 qr. gross, tare 16 fb-

p cwt., how much net weight? ^nS' 48 cwt. 24 lb-

8. What is the net weight of 9 hogsheads of nutmegs, each
weighing gross 8 cwt. 3 qrs. 14 lb. tare 16 lb. p cwt.?

Ans. 68 cwt. 1 qr. 24 lb.

Rule IV.— When Tret is allowed with Tare : di-

vide the lbs. suttle by 26, the quotient is the tret, which
subtract from the suttle, the remainder is the net.

cv;t. qr. lb.

9. In a cask of

currants, weighing

12 cwt. 2 qrs. 24
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IB

cwt. qr- lb-

7 lb. = ,V) 15 3 20 gross. l^. In 7 hhds. Virginia to-

3 27^ tare. bacco, weighing each 5 c\vt.

3 20h suttie. 2 qrs. 7 lb-, tare 8 lb- p cwt-

2 8' tret. and the usual tret and cloffj

^.) 14 1 12.^ suttie. how many lb. net ]

9| cloff. ^^- 3780 lb.

Ans. -JT i~rnet weight. }^' ^hat is the net weight

of / 2 bales of cotton, weigh-

ing 241 cwn. 6 lb., draft 1 lb- p bale, tare 4 lb. ^ 100 lb- and

the value at Is. 3|d. p lb. net ?

^n5. net 230 cwt. 3 qrs. 5 lb.—value £1696 6s. 9|(f.

15. Find the net weight and price of 9 casks madder
weighing 85 cwt. 3 qrs. 22 lb., draft 4- lb. p cask, and tare

10 lb. p cwt. at 4 guineas p cwt. }

Ans. 77 cwt. 3 qrs. 26 lb. net—price £327 10s. 6rf.

COMMISSION
Is an allowance of so much per cent, to a factor or

agent, employed in buying or selling goods, or

transacting business in general, for their employers.

Rule.—Multiply the sum by the rate per cent, and
divide by 100. If a fraction is annexed to the rate,

take a proportional part for it.

Or, which is often shorter: Take aliquot parts of
1 00 fo7- the rate.

1. What is the commission on £287 10s. at 3^ p cent. ?

Tins. £10 i». 3d.

2. Find the commission on £876 5s. at 1| p cent-

Ans. Jei3 2*. lOid.

3. Find the commission on £765 10s. 5d. at 2 |3 cent.

Ans. Jeio 6*. 2^d.

4. Find the commission on £654 12s. 6d. at 2i p cent
Ans. £U Us. Id.

Ti, Find the commission on £1276 15s. at 2^ p cent-

"Ans. JE31 18*. 4^J.
6. Find the commission on £903 6s. 8d. at 3^ W cent.

An?. jeSl 12*. 4d.

7. Find the commission on £1368 ISs. 4d. at 3| p cent.

Ans. £51 6«. Sjd-
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BROKERAGE
Is an allowance to a broker, or person employed to

settle the prices and terms of purchases and sales^ of

goods, negotiate bills, or efi'ect insurances, &c.
RuiE.—Divide the sum by 100; the quotient is to

£l per cent., of which take aliquot parts for the given
rate.

1. What is the Drokerage on j£2575 17s' 6d. at 5s. or ^ ^
cent.? 25,75 17 6 ;^

^0 5/4)25 15 2=lrcent^
15,17

12 Ans. £6 8 P^

2. What is the brokerage on £9125 at ^ ^ cent. ?

A71S. XI 1 8*. i^d.

3. What is the brokerage on £7283 6s. 8d. at i
|p cent. ?

Ans. X18 4s. 2d.

4. What is the brokerage on £1826 15s. at | |5 cent- ?

J)is. £6 Is- 9^:^d.

5. What is the brokerage on £3650 18s. 4d. at ip cent.?
Ans. £18 5s- Id-

6. What is the brokerage on £2195 lOs- at | ,^ cent, i

Ans. JE16 9*. Ad.

7. What is the brokerage on £1987 5s. at g ^ cent. ?

Ans- £11 la- 9d

STOCKS.

The Stocks, or public funds, are debts of govern-

ment created by loans, for which interest is paid from
revenues set apart for the purpose.

Rule.— 1. To find the value of a given quantity

of stock : multiply the quantity by the rate or price,

and divide by 100.

2. 7^0 find the quantity of stock which can be pur-

chased for a given sum : multiply the value by 100,

and divide by the rate or price.

Note.—Brokers are usually employed in transfers

of stock, who charge | per cent., or 2s. 6d. on ever

£100 of stock bought or sold.



STOCKS—SIMPLE INTEREST- 67

1. What is the cost of =£800 stock, Three percent. Consols,

at 72| per cent. ; brokerage i ? Ans. j6582.

•2. Find the cost of £1250 Four per cents, at 79i
; broker-

age i per cent. Ans. £992 3s. 9d.

3. What quantity of Three per cent. Consols will £582 pur-

chase at 721 ; brokerage \ per cent."? Ans. c£800.

4. What cost £185 stock in the Navy Five per cents, pur-

chased at 952
; brokerage \ per cent.? Ans. £176 13s. 6d.

5. What is tlie value of £1250 Bank stock at 175i per

cent.? Am. £2193 15s.

SIMPLE INTEREST.

Interest is the allowance given by the borrower to

the lender for the use of his money. It is reckoned at

a certain rate on every £100 for a year.

The money lent is called the Principal^ and when
the interest is added to it, the sum is called the

Amount.

Case I—TO FIND THE INTEREST FOR YEARS.

Rule.—Multiply the principal by rate per cent. ; the

quotient divided by 100, gives the interest for one year.,

which multiply by the number of years.

1. What is the interest of £375 for three years, at 5 per

cent, per annum ?

£375 then £18 15 = 1 year.

?
^^^^' 3 vears.

18,75
20

157^

£56 5 Ans-

2. Find the interest of £365 10s. 5d. for 2 vears, at 5 per

cent. Ans. £36 lis. 0|d.

3. Findtlie interest of £456 lis. 8d. for 2i years, at 5'

percent. Ans. £57 Is. 5Jd.
4-. Find the interest of £780 15s. lOd. for 5 years, at 4 per

cent. /1 715. £156 3s. 2d.

5. Fird the interest of £576 18s. 9d. for 8^ years, at 4.

p-r cent. Ans, £192 6s 3d.
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6. Find the interest of £30b 7s. lOd. for 12.| years, at 4
percent. Ans. ^197 13s. lid.

7. What is the interest of £b4>l 2s. 6d, for 5 years and a

half, at 4 per cent.? Ms. £120 7s. 4d.

8. Required the interest of £237 5s. lOd. at 4- per cent,

for a year and three quarters. AnS' £18 Os. 2|d.

9. Required fhe interest of £576 2s. 6d. for 71 years, at

4J per cent. Ans. £187 19s. 2|d.

'lO. Required the interest of £279 13s. 8d. at 51 per cent.

for 3 years and a half. Ans, £51 7s. lOd.

11. Required the interest of £554 10s. for 3 months, at 4
per cent. Ans. £5 10s. 10|d.

Case II—TO FIND THE INTEREST FOR DAYS.

Rule.— 1. Multiply the sum by the number of

days, and divide the product by 365 for the interest

in shillings
J
or by 7300 for the interest in pounds at 5

per cent. ; and for any other rate take a proportional

part.

2. For any rate per cent. ; Multiply by the days,
and by double the rate ; and divide by 73000.

Note.—When the time is given in weeks, reduce
them to days, and proceed as above.

12. What is the interest of £240 for 120 days, at 4 percent. ?

£240
120 days.

365) 28800 (|) 78/11 interest at 5 per cent.

2555 off 15/ 9| interest at 1 per eent.

3250 63/ U or £3 3s. lid. Ans
2920

3^0) 33

lid. nearly.

13. Find the interest on £408 10s. for 30 days, at 5 per
cent. Ans. £l 13s. 6|d.

14. What is the interest on £510 12s. 6d. for 56 days, at

4 per cent. 1 Ans. £3 2s. 8d.

15. Required the interest on £219 18s. for 84 da)-s, at 4|
per cent. Ans. £2 5s. 6|d".
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16. Required the interest cm £197 10s. for 120 days, at

3i per cent. Anj. £2 5s- 5id

Note.—In finding the number of days from one
period to another, the day computed /rom is not reck

oned, but the day computed to is included : and in

leap years 29 days are reckoned in February.

17. What is the interest on £320 from 20th May till 11th

July following, at 5 per cent. 1 AnS' £2 5s. 7d.

18. How much interest is due on £400 lent at 4 per cent.,

from 1st March till 1st June, 18251 ^ns. £4 Os. 8dl

Case UI. -TO FIXD HOW MUCH INTEREST IS DUE ON A
DEBT WHICH HAS BEEN PAID BY INSTALMENTS.

Rule.—Multiply the principal and the successive

balances by the number of days between the times

of payment : the sum of the quotients, divided by
7300, gives the interest at 5 per cent.

19. On the 2d Februarj^ I lent a person .£350, which he
repaid as follows: £80 on the 15th May, £150 on the 1st

August, and £120 on the 11th November: how much interest

is due to me, at 5 per cent. ?

Days- Products.

Feb. 2. Lent £ 350 X 102 = 35700
May 15.—Received 80

270 X 78 = 21060
August 1.—Received.... 150

"120X102=12240
^ov. 11.—Rec. balance . 120 73 qo) bbU^Jo (±9 9s. Arts,

657
"33

6"60

657
~3

20. How much interest, at 5 per cent., is due on a bill of

£170, payable on 12th August, 1825, of which £54 was paid

on the 18th September, £56 on 17th October, and the balance

on the 16th November? Ans. £1 lis. 4^d.
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21. Borrowed £4-20 on the 25th March, at 4 |p cent, which

I paid back as folicws : £100 on June 2-ith, £160 on Septem-

ber 29th, and £160 at Christmas; how much interest is due

to the lender? Ans. £9 2s. 3|d.

Case IV—TO CALCULATE INTEREST ON ACCOUNTS
CURRENT*

Rule.—Find the interest, first of the sums on the

Dr. side of the account, and then, of those on the Cr.

side^ reckoning the time from the day which the sums
became due, to the time to whicii the account is

brought up. Subtract the sum of the interest on the

one side from that of the other, and the difference is

the interest to be carried to the proper side of the ac-

count current.

22. Calculate the interest at ^ cent, on tne following Ac-
count Current up till 31st December, 1825.

Dr. Mr. J. Adams''s Account Current with A. Bell. Cr.

May 15.

June 29.

Sept. 16.

To Balance . .11182

To BiWdue .136
To Goods rfue 275

Oil July 5.

Oct.lO

II
NovlS

By Cash . . .11198

By cotton c?ue' 145

By lum due .||l2()

10
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arately.—The operation performed by the following

Rtile^ reduces the whole to one division.

Rule.—Add and subtract the sums on the Dr. and
Cr. sides of the account in the order of their dates

they become due. Multiply the several by the days,

and if tlie balance be sometimes due to one party,

and sometimes to the other, extend the products in

different columns. The difference of their sums, di-

vided by 7300, gives the interest at 5 per cent.

CALCULATION OF THE PRECEDLNG EXAMPLE.

May 15.- -To balance .tl82 X 45 = 8190
June 2y.- -To bill J 86 10

318 10 X 6 = 1911
Jujj 5. By cash 198 10

1-20 X '/3 = 8760
Sept. 16. To goods ...... 275 1 5

395 15 X 24 = 9498
Oct. 10. By cotton 145_15

250 X 39 = 9750
Nov. 18. By mm 126

Balance of principal £124 X 43 = 5332

73,00) 434,41

Interest as before .... ±5 19 Ans

Balance of the account is £124
Add the interest 5 19

The sum due to A. Bell £129 19

23. What interest is due on the following current accnint
at 4" ,p cent. ?

Dr. Mr. C. Lavish Account Cvrrent with Ed. Fox. Cr.

182G.
Ij

—
Jan. 15. To cash £160 0{: March 22.—Bv cash £50
March I2.-T0 ditto . 36 OliMav 16. By ditto . 37
June 23, To ^oods 13 4 6 1| June 15. By ?oods 25 12 6
July 19.—To ditto . 26 13 4 | June 28. Bv ditto . 32 5 4

Ans.^£2 14s. 2d.

24. Keqnired the balance, including interest at 5 ^ cent,

to the lOth December, on the following account

:
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Dr. Mr. J. Calebs Account Current with Henry higlis. Cr.

Feb.ll—To balance £186— 26—To sugar . . 215
Tune 20-To rum . . . 415

Mar.,24.—By coffee £167
April 6. By cash . 348
t^ept.26.—Bvbill. . 200

Ans. Balance due Inglis £107 2s. S^d.

DISCOUNT OR REBATE
Is the allowance which ought to be deducted from a
debt due at a future period in consideration of receiv-

ing present payment. The remainder, cr present
value, is the sum which, at the rate of interest pro-

posed, would amount to the debt upon the day wJitii

it is payable.

Rule.—As £100, ivith its interest added for the

given time., is to that interest : so is the sum given, to

the discount.

Or, As £100, tvith its interest, is to 100; so is the

sum given, to the present value.

Note.—Or subtract the discount from the given
sum ; the remainder gives the present value.

100

1. What is the 3£ = 6 months^ interest.

discount and pres- ^^- 103 ; 3 ;: 487 10 8

ent value of £487 3

10s. 8d. due in six 103 , 1462 12

months, allo\^^ng 6 Subtract ... £14 4 the discount.

^cent. ^annunn? From 487 iD 8

Remains . . . £473 _6 8 the present value

Or, as 103 : 100 ::x487 10 8 : £473 6 8
present value.

2. What is the present value of i?357 10s. payable nine

months hence, discount at 5 ^ cent ? Ans. £344 lis. 6|d.

3. W^hat is the discount on £312, at 5 .^ cent, for 292

days? Am. £12.

i. What is the discount of £1050 fur one year, at 5 ^
cent.? Ans. £50.

5. What sum lent at 5 ^ cent, for a year would produce

£1000? '.'dns. £952 7s. 7^d.
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6. What is the present worth of £150, payable one-third

at 4 months, one-third at 8 months, and the remaining third

at 12 months, at 5 |p cent, discount? ^Ins. 145 3s. 8^d.

7. Required the present value of £500, interest at 4 ,^

cent., £100 to be paid down, and the rest at 6 and 12 months,

in suras of £200 each. Jlns. £488 7s. 8Jd.

JVofe.—To find the time, when the principal, in-

terest, (or amount,) and rate per cent, are given.

Rule.—As the interest of the principal for 1 year is

to 1 year ; so is the whole interest to the time required.

8. In what time will As £17 10 : 1 year : £52 10

£350 amount to £402 _2 __2
10s- at 5 ^ cent. ? 35 35) 105(3 yrs. Ans.

The interest of £3oO for one year is £11 10s. and the 105
difference between the principal and amount is £52 lOs- —

—

9. In what time will £540 amount to £734 8s. at 4 ^
cent. ? '^^ns' 9 years.

10. In what time will £350 amount to £413, at 3 ^ cent. ?

A?is- 6 years.

11. How long will £500 be in amounting to £520, at the

rate of 5 ^ cent. ^ annum ? ^ins- 292 days.

Note.—2. To find the rate per cent., when the

principal, interest, (or amount,) and time, are given.

Rule.—As the principal is to the interest for the

whole time, so is £100 to the interest of the same
time ; then divide that interest by the time, and the

quotient gives the rate per cent.

12. At what As £35,0 : £52 10 : : 10,0

^^n^PQ^^in^^^^ , 35)525 (£15-^3 vrs.=5 ^ cent. Jm.
will £3DO amount ^ ' ^

to £402 10s. in JL
3 years 1 JZ5

13. At what rate p cent, will £540 amount to £734 8s.

in 9 years ? Ans. 4 ^ cent.

14. At what rate of simple interest will £350 amount to

£413 in 6 years? An-s. 3 p cent.

15. At what rate p cent, will £500 amount to £520 iw

in 292 davs] Ajih- 5 p cent.

D
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BANKERS' DISCOUNT.
Bankers and others who discount bill?, charge in

terest at 5 per cent, on the sum of the bill for the time

it has to run, by -v^hich they have more than 5 pei

cent, on the money which they advance by the inter

est of the discount.

Rule.— 1. Find how long the bill has to run ; reck-

oning from the time it was discounted till it is due,

(including the 3 days of grace.)

2. Then calculate the interest on the sum of the bill

for that time, which is what bankers call the discount,

which deduct, and the remainder is the proceeds.

1. What is the discount and proceeds of a bill for X2i9,
dated 19th April, at 3 months, and discounted on Tuesday

the 23rd May ?

A biil drawn 19th April, at 3 months, is due 19/22 July, and

from 23rd May to 22nd July is 60 days.

£'2i9
60 days to run.

365) 13140 (36s. discount.
r n'^^

" ' V '
^'^^^

^a n
1095 Jns.P"''^^^" Li^-^
~2igQ I

Proceeds . .±217 4

2190 —=s=s5=»

2. What is the discount on a bill ©f Xl.nO, which has 60

days to run ? Ans. £1 4s. 8d.

3. Required the proceeds of a bill of JC580, dated 11th

April, at 4* months, and discounted on the 16ih May.
Jlns. £572 17s.

4.. Find the proceeds of a bill of £390, dra\\Ti 11th Sep-

tember, at 4- months, and discounted on 17th October, com-
mission i p cent. Ans. £384 5s. 5d.

5. Discounted at my banker's the following bills : ^f146 for

50 days to nm, £182 "lOs, for 60 days, and £36d for 91 days :

bow much do the proceeds amount iol Ans. £686 9s.

COMPOUND INTEREST
Is that which arises both from the principal and in-

terest , that is, when the interest on money becomes
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due and not paid, the same interest is allowed on
that interest unpaid as was on the principal before.

Rule.— 1. Find the first year's interest, which add to

the principal, then find the interest of that sum, w^hich

add as before ; and so on for tlie number of years.

2. Subtract the given sum from the last amount,
and it will give the compound interest required.

^»^)£500 =1 1st year's principal.

1. What is the com- add 25 = interest.

pound interest of jGoOO ,v TTZ T"^ o^^ ^.^ot-Jc-^^-tv^- .i
^ ^ n ir on) &25 U = ina year's principal.
forborne 3 years, at 5 l^^ 26 5 = interest.

£> cent. JO annum 1 „
, , . . ,^ ^ Jj^) 551 5 = 3rd year's principal,

add 27 11 3 = interest.

Note—As the rate is 5 per £578 16 3 = annount in 3 years,
cent, we divide by 20 if it 500 deduct the principal.
had been 4 per cent.we would
divide by -^-5. Aas.£l% 16 3 = interest required.

2, What is the amount of £400 forborne 3| years, at 6 ^
cent, p annum, compound interest? Ans. £490 13s. ll|d.

3, What will £650 amount to in 5 years, at 5 ^ cent. ^
annum, compound interest? Ans. £829 lis. 7id.

4-. What is the compound interest of £764 for 4 years and

9 months, at 6 ^ cent. ^ annum? Ans. £243 I83 8d.

EQUATION OF PAYMENTS
Is the determination cf the time at which a debt due
at two or more times may be discharged at once, with-

out disadvantage to either party.

Common Ride.—Multiply each payment by the time

at which it is due, and divide the sam of the products

by the amount of the debt : the quotient is the mean
or equated time of payment.

1. A. owes B. £200: of £40 X 3 mo. = 120

which £40 is due at 3 months, 60 x 5 — =300
£60 at Dmonths. and £100 at

100x10- =100^ .,

10 months ; at what time may ^^^oie ^^bt 2 00)_H20

the v/hole be paid at once? Ans. lj^^moni\is^

or 7 mouths 3 days, allowing 30 days to the moutli
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2. I owe £96 as follows: £40 payable in 20 days, £36 in

30 days, and £20 in 50 days : required the equated time of

payment. Ans. 30 day?.

3. Bowes C £800: £200 payable at3 months; £100 at 4

months ;
£300 at 5 months, and £200 at 6 months ; but they

agreeing to make but one payment of the whole, I demand
what time that must be? Ans. 4f months, 18 days.

4. Bought a quantity of goods to the value of £360, which

was to have been paid as follows: £120 at 2 months; £200
at 4 months ; and the rest at 5 months ; but it was afterwards

agreed to have it paid at one mean time : required the time.

^ns. 3 months, 13 days.

5. A merchant bought goods to the value of £500 ; to pay

£100 at the end of 3 months, £150 at the end of 6 months,

and £250 at the end of 12 months ; but it was afterwards

agreed to discharge the debt at one payment ; at what time

shoulii this payment be made 1 Jins. 8 months, 12 days.

6. H is indebted to L a certain sum, which was to be paid

in 6 different instalments: ^ at 2 months; g at 3 months; |

at 4 months
; J at 5 months ;

A at 6 months ; and the rest at

7 months ; but they agree that the whole shall be paid at once :

required the equated time? An$. 4 months, 8 days.

7. A is indebted to B £120 ; of which \ is to be paid at 3

months, ^ at 6 months, and the rest at 9 months ; what is the

equated time of the whole payment? Jlns. 5 months, 8 days.

BARTER
Is the exchanging one commodity for another, and in-

forms the traders so to proportionate their goods, that

neither may sustain loss.

Rule.— 1. Find the value of that commodity whose
quantity is given ; then find what quantity of the other,

at the rate proposed, you may have for the same money.
2. When one has goods at a certain price, ready

money.) but in bartering advances it to something
more, find what the other ought to rate his goods at,

in proportion to that advance, and then proceed as

before
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2 cwt.

1. What quantity of cho- 11'^

colate at 4:5. ^ lb. must be de- 224 lb.

livered in barter for 2 c\vt. of
^

9

tea at 9s. ^ lb. ? 4)2016 the value of the tea.

504 lb. chocolate.

2. How much tea at 9s. p lb. can I have in barter for 4

c\vt. 2 qrs. of chocolate, at 4s. ^ lb. ? ^ns. 2 cwt.

3. A and B barter ; A has 3i lb. of pepper at 13|d ^ lb.

B hath ginger at 15id. p lb. ; how much ginger must he de-

liver in barter for the pepper? Ans. 3 lb. 1 oz. -|-

4. How many dozen of candles, at 5s. 2d. p dozen, must

be delivered in barter for 3 cwt. 2 qr. 16 lb. of tallow at 37s.

4d. p cwt.? .ins. 26 doz. 3 Ib.-f

5. A and B barter : A has 320 dozen of candles at 4s. 6d.

p dozen ; for which B gives him £30 in money, and the rest

in cotton at 8d. ^ lb. ; I desire to know how much cotton B
gave A besides the money '( Ans. 11 cv^-t. 1 qr.

6. If B hath cotton at Is. 2d. ^ lb. how much must he give

A for 114 lb. of tobacco at 6d. p lb. 1 Ans. 48f lb.

PROFIT AND LOSS

Is a rule that discovers what is gained or lost in the

buying or selling of goods, and instructs merchants
to rise and fall the price, so as to gain so much per

cent, or otherwise.

As questions in this rule are frequently misunder-

stood, and consequently wrong solved, we shall divide

them into four cases.

Case I.

—

To find the gain or loss per cent.—As the

prime cost is to the sum gained or lost, so is 100 to

the rate per cent.

Case II.

—

To find the selling price.—As 100 is to

100, with the proposed gain added to it or loss sub-

tracted, so is the prime cost to the selling price.

Casi; III.—To find the j)rime cost.—As 100, with
the gain per cent, added to it or loss subtracted, is

to 100, so is the selling price to the prime cost.
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Case IV.

—

To find a proportional rate per cent, on
an advanced price.—As the price who.^e rate percent,
is given is to 100, with the gain added or loss sub-
tracted, so is the given price to a fourth number, which,
if greater than 100, the diiierence shows the gain, and
if less, the loss per cent.

12/6

1. If a yard of cloth 11

cost lis. and sold for ll/.:i/fj ; : £100
12s. 6d., what is the 100
gain ^ cent.? j^—

Am. £13 12 8j-y; or about 13| ^ cent.

2. If a parcel of cloth be sold As 112 : 100 : : £560

for £560, at 12 ^ cent, gain, ^^^

what is the prime cost ? 112) 56000 (£500. Ans.

560

3. If 1 lb. of tobacco cost 16d and is sold for 20d. ; what is

the gain ^ cent.? ^na, 25 p cent,

t. If a yard of cloth is bought for 13s. 4d., and sold again

for 16s. ; what is the gain <^ cent. ? Ans. 20 p cent.

5. If 1 12 lb. of iron cost 27s. 6d. ; what must 1 cwt. be sold

for to gain 15 p cent. ? Ans. £1 lis. 7^d.

6. If 375 yards of broad cloth be sold for £490, and 20"^

cent profit, what did it cost p yard? jln^i. £1 Is. 9id.-r

7. If 90 ells of cambric cost £60, how must I vsell it p yard

to gain 18 p cent. ^ Ans. 12s. 7d.-r

8. Bought 436 yards of cloth, at the rate of 8s. 6d. p yard,

and sold it for 10s. 4d. p yard, what was the gain of the whole •"'

Ajis. £39 19s. Ad-

9. Paid £69 for one ton of steel, which was retailed at 6d.

p lb. what is the profit or loss by the sale of 14 tons i

Ans. £182 loss.

10. Bought 124 yards of linen for £32 ; how should the

same be retailed p yard to gain \o p cent. ? Ans. 5s. ll^^d.

11. A grocer sold coffee at 2s. 4d. p lb, which cost 2s. 8d.,

how much did he lose p cent.? Ans. 12i p cent.

12.. How much must sugar be sold for which cost 56s. p
cwt. to yield a profit of 12| p cent. ; and at how much p lb.

to gain 2d. on the shilling
?
" Ans. 63s. ^ cwt. and 7d, ^ lb.
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Px^RTNERSHIP
Is when two or more persons join their stocks, and
trade together, dividing their gain or loss according

to the terms of their contract.

1. Three merchants trade together ; A puts in £20, B ^30,
and C j£4-0; tliey gained £180: what is each man's share?

Ans. A £40, B £60, C £80.

2. The profits of a mercantile house amount to £10561
17s. 3d. ; A holds 8 shares, B 7, C 4-, and D 2 shares. Re-

quired the share of each partner? Ans. A £4023 lis. 4d.

;

B £3520 12s. 5d.; C £2011 15s. Sd.; D £1005 17s. lOd.

3. Three persons join in trade ; D's stock was £750, E'r,

£4.60, and F's £500 ; they sain the first year £684 : what is

each man's share? Ans. D's £300, E's £184, and F's £200.

4. Four partners engage to trade in company ; A advanced

£150, B £320, C .£350, and D £500 ; at the end of two yeare

their net gain amounted to £730 ; how much is the share of

each ? Ans. A's share is £82 19s. lyVd.; B's, £176 19s. 4 ^ d.;

C's, £193 lis. 2/-^d.; and D's, £276 10s. 3^'vd.

5. A and B purchased an estate of £1700 p annum, free

hold, for £27200; of which A paid £15000, and B the rest;

sometime after, they sell the estate at 24 years' purchase : re-

quired each person's share? Ans. A's £22500; B's £18300.

ALLIGATION.
ILLIGATION IS EITHER MEDIAL OR ALTERNATE.

ALLIGATION MEDIAL
Is when the price and quantities of several simples

are given to bo mixed, to find the mean or average
price of that mixture.

Rule,—Divide the value of the whole composition
by the whole quantity : the quotient gives the mean
or average price of the mixture.

Proof.—Find the value of the whole mixture at the

mean rate, and if it agrees with the total value of the

several quantities at their respective prices, the woric

is right.
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1. A farmer mixed bushels

.

20 bushels of wheat at f^
>< ^'=]^' vahi^oHhe vvneat.

f- 111 1 o^ 36x3s.=10bs. rye.
5s. ^ bushel, and 36 40x2s.= 80s. barley.
bushels of rye at 3s. ^p —
bushel, with 40 busliefs ^^ ) 288 (3s. ^ bushel. .4ns.

of barley, at 2s. ^ bushel. I desire to know the worth of a

bushel of this mixture?

2. A vintner mingles 15 gallons of Canar}^ at 8s. ^ gallon,

with 20 gallons at 7s. 4d, p gallon, 10 gallons of sherrj^, at 6s.

8d. ^ gallon, and 24 gallons of white wine, at 4s. ^ gallon.

What is the worth of a gallon of this mixture ?

A71S, 6s. 2id. il.
3. A grocer mingled 4 cwt. of sugar, at 56s. p cwt. 7 cwt.

at 43s. ^ cwt. and 5 cwt. at 37s. p cwt. I demand the price

of 2 cwt. of this mixture.-^ Ans. £^ 8s. 9d.

4. A maltster mingles 30 quarters of brown malt, at 28s. p
quarter, with 46 quarters of pale, at 30s. p quarter, and 24

q-uarters ol* high-dried ditto, at 25s. p quarter; what is the

value of 8 bushels of this mixture, Ans. 28s. 24d. f

.

5. If I mix 27 bushels of wheat, at 5s. 6d. p bushel, witii

the same quantity of rye, at 4s. p bushel, and 14 bushels of

barley at 2s. 8d. ^ bushel : what is the worth of a bushel of

this mixture? Ans. 4s. 3|d. j\.

6. A vintner mixes 20 gallons of port, at 5s. 4d. p gallon,

with 12 gallons of white w^ne, at 5s. p gallon, 30 gallons of

Lisbon, at 6s. p gallon, and 20 gallons of mountain, at 4s. 6d.

^ gallon : what is a gallon of this mixture worth ?

Ans. 5s. 3|d. |f

.

7. A refiner having 12 lb. of silver bullion, of 6 oz. fine,

would melt it with 81b. of 7oz. fine, and 10 lb. of 8 oz. fine:

required the fineness of 1 lb. of that mixture ?

Ans. 6 oz. 18 dwt. 16 gr.

8. A tobacconist would mix 50 lb. of tobacco at lid. p lb.

with 30 lb. at 14d. p lb. 25 lb. at 22d. p lb. and 37 lb. at 2s.

p lb..: what will 1 lb. of this mixture be worth ?

,

Ans. 16|(f. |i.

ALLIGATIONS ALTERNATE
Is when the price of several things are given, to find

such quantities of them to make a mixture, that may-

bear a price propounded.
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In ordering the rates and the given price, observe,

1. Place them one under the other, and .,<^1 Z

the propounded price, or mean rate, at -^ 04J ! 4
ihe left hand of them, thus, t28 —' 2

2. Link the several rates together, by 2 and 2 ; al-

wajr observing to join a greater and a less thaii the

mean.
3. Against each extreme, place the difference of the

mean and its yoke-fellow.

When the prices of the several simples and the mean
rate are given without any quantity, to find how much
of each simple is required to compose the mixture :

Rule.—Take the difference between each price and
the mean rate, and set them alternately, they will be

the answer required.

Proof.—By Alligation Medial.

1 . A merchant hath spices, some at 9d. the pound, some
at 12d., some at 24'd.5 and some at 30d. ; how much of each

sort must he take that he may sell a pound for 20d. ?

First, set down the several prices of the spices orderly under
one another, with a line of connection to the left hand, as in the

example. Note, that 9, 12, 24, 30, I call the extremes ; 9 and
12 being the two lesser extremes, and 24 and 30 the two greater.

Then on the other hand set down the mean price, as you see.

That done, I link, or join together, two extremes—no matter
which, so as one be greater than the mean, and the other less

—

and after that, other two, till I have finished. So, in this ex-
ample, I link 9 and 30 together, and 12 and 24, as you see ; then
take the diiference betwixt each extreme and the mean price,

and place it over-again^ its yoke-fellow; so the difference be-
twixt 9 and 20 is 11, which place against 30, its yoke-fellow;
*he ditference between 12 and 20 is 8. which place against 24,
its yoke-fejlow ; betwixt 24 and 20 is 4, which place against 12,
its yoke-fellow ; and lastly, the difference betwixt 30 and 20 is

10, which place over against 9, its yoke-fellow ; as you see here
done. And the differences here found will be the . q ,^
answer to the question, for as oft as he takes 10 ( ,^ I ^
lb. of 9d. a lb. he must take 4 of 12d. a lb., and 20 S 1
8 at 24d. the lb. that so a lb. may be afforded for 1

24-J 8
20d. or Is. 8d.

'

I 30 -11
n 2
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2, A vintner would mix four sorts of wine logetlier, of 18d.

20d. 24'd. and 28d. p quart ; what quantity of each must he
take to sell the mixture at 22d. p quart?

Answer. Proof

18—, 2 of 18d. = 36d.

o.->20-, 6 of 20d. =:120d.
-'-^ 24-p 4 of 24d. = 96d.

28-1 2 of 28d. - 56d.
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given, is to the rest of the differences severally : so is

the quantity given to the several quantities required.

1. A tobacconist intends to mix 20 lb. of tobacco at lod.

p lb. with others at 16d. p lb. 18d p lb. and 22d. p lb.

;

how many pounds of each sort must he take to make one

pound of that mixture worth 17d. ?

Amwer. Pi oof-
15—-1 5 20 lb. at 15d. = 300d.

1 4 lb. at 16d. = ti4d.

1 4 lb. at ISo. = 72d.

2 _8 lb. at 22d. = 176d.

Ans. 36 lb. : 612d. : : 1 lb. 17d.

17 ^h
22—

As 5
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1'^
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Suppose he had . . 40 As 1 10 : 88 : : 40 32
as many 40 40 32

i^^^J 20
110)3520(32 ^l

I as many. .... 10
33

110 22 88 proof.

22
2. A person ha\ing about him a certain number of Portu-

gal pieces, said if the third, founh, and sixth of them were
added together they would make 54 : I desire to know how
many he had ? Ans. 72.

3. A gentleman bought a gig, horse, and harness, for £60,
the horse came to twice the price of the harness, and the gig

to twice the price of the horse and harness : what did he give

for each ?

^715. horse £13 6s. Sd., harness £6 13s. 4d., gig £40.

4. A, B, and C, being determined to buy a quantity of goods,

which would cost them £120 ; agreed among themselves that

B should have a third part more than A, and C a fourth part

more than B : I desire to know what each man must pav '?

Ans. A £30, B £40, and C'£50.

DOUBLE POSITION

U, by making use of two supposed numbers ; and if

both prove false, (as it generally happens,) they are,

with their errors, to be thus ordered :

—

Rule.— 1. Place each error against its respective

position.

2. Multiply them cross-wise.

3. If the errors are alike, i. e. both greater or both

less than the given number, take their difference for a

divisor, and the difference of their product for a divi-

dend. But if unlike, take their sum for a divisor, and
the sum of the products for a dividend ; the quotient

will be the answer.

1. A, B, and C would divide j£200 between them, so that

B may have £6 more than A, and C £S more than B, how
much must each have 1



86 POSITION ; OK, RULE OF FALSE-

Suppose A had 40



EXCHANGE. 87

I.—FRANCE.

At Paris^ Lyons, Bourdeaux, &c. they keep Ac-
counts in livres, sous, and deniers, and also in francs

and cents.
12 deniers make 1 sou, or sol.

20 sous 1 livre, value lOd. sterling.

3 livres, or 60 sous 1 ecu of exch. 2s. 6d.

Also :— 10 centimes make 1 decime.
10 decimes, or 100 cents 1 franc, value lOd. sterling.

Exchange with England at so many francs and centimes iar
the pound sterling. Par '2b francs ^ £.

1. How much English money in 3918 livres 15 sous;
change 23 livres 15 sous |p j£ sterling?

liv. sous. liv. FOR PROOF.
23 15)3918 15 10 sous = ^^ £165
20 20 ^ liv.

475 )78375(£165^rt5. 495
475 330

ex-

308 5 sous ^ ^ 82 10

2850 _il__5

noryfi Livres 3918 15 sous.

2375

2. Reduce £364; 7s. 6d. into French money ; exchange 23

francs 50 centimes ^ £ sterling. Ans. 8562 francs 81 cents.

3. How much Enghsh money in 254-5 francs 41 cents: ex-

change 24 francs 80 cents p £ sterling? ^ns. ^6102 12s. 9d.

4. In a million of francs how much sterling ; exchange 24
francs 75 cents p £ sterling? Jtis. £40404 Os. 9^d.-j-

5. How many French crowns of exchange in £199 17s.

6d. ? Ans. 1599.

II.--SPAIN.

At Madrid, Cadiz, Seville, &c. they keep their Ac-
counts in piastres, rials, and maravedies.

34 maravedies make 1 rial.

8 rials 1 piastre, or dollar

4 piastres, or 32 rials 1 pistole of exchange,
375 maravedies 1 ducat.
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Exchange with England is mostly negotiated by the piastre,

also called the piece of eight. Par 39d. sterling, dollar.

6. How much sterling money in 3760 piastres ; exchange

2s. lid. p piastre? ^his. £548 6s. 8d.

7. How much Spanish money in JE84-6 19s. 7d. sterling;

exchange 37|d. p piastre? Ans. 5420 pias. 5 rials, 11 mar.-j-.

8. Find how much sterling in 6424 piastres, 2 rials, 17 ma-

ravedies; exchange 3s. 4d. p piastre? Ans. £1010 14s. 4Jd.

HI.—ITALY.

Leghorn keeps Accounts in piastres, or pezze, soldi,

and denari.
12 denari make 1 soldi.

20 soldi 1 piastre, or dollar.

Leghorn computes its exchanges in money like that of livres,

sous, and deniers, of France.— Genoa also, and several other

Italian cities, compute in a similar mian/ier.— Venice gives for the

pound sterling a variable number of Italian livres and ceniSj simi-
lar to francs, and computes in the same manner.

—

Naples and
Sicily exchange by the ducat of 100 grains, and the computations
are similar to those of France and Portugal.

9. Reduce 1580 piastres 15 soldi rnto Enghsh money; ex-

change 49d. sterling p piastre. Ans. £322 14s. 8|d.

10. How many dollars of Leghorn in £651 16s. 8d. ; ex-

change 50d. p dollar? Ans. 3128 dollars 16 soldi.

11. In 9682 Italian livres, how much sterling; exchange
22 livres 80 cents p £ sterling? Ans. £424 12s. llfd.

12. Find how much English money 3650 ducats, 60 grs.

of Naples, will amount to, at 3s. 9d. p ducat.

Ana. £684 9s. 9d.

IV.—PORTUGAL.

At Lisbon and Oporto Accounts are kept in mlirecs

and rees^ distinguished by a mark set between them.
400 rees make 1 crusado.

1000 rees 1 milree.

4800 rees 1 moidore.

6400 rees 1 Joannes.

Par 5s. lid. ^ milree.
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13. How much sterling money is equal to 2720 milrees 625
rees; exchange 5s. 4d. ^ milree? ^725. £725 10s.

14. Required how much Enghsh money is equivalent to

1826 milrees 250 rees; exchange at 5s. 6d. p milree?
A71S. £502 4s. 4^(f.

15. How much money of Portugal is equal to £270 ster-

ling: exchange at par? ^^ns. 960 milrees.

16. Reduce 7580 crusados 310 rees into Enghsh money;
exchange at 65d. ^ milree. Ans. £821 5s.

17. A person brings 1800 moidores from Portugal to Eng-
land, where they are current at 27s. ; how much will he gain

or lose, exchange at 5s. 4d. p milree? Ans. He gains £126.

v.—HOLLAND.

At Amsterdam, Rotterdam, &c. Accounts are kept

ill guilders, stivers, and pennings ; and also in pounds,

shillings, and pence, Flemish.

16 pennings make 1 stiver (2d. Flemish.)

20 stivers, or 40 pence 1 guilder, or florin.

2^ guilders 1 rix dollar.

6 guilders 1 pound Flemish.

Also : 8 pennings make 1 groat, or penny Flem.
12 pence 1 shilling.

20 shillings 1 pound.

Par, 36s. Id. Flemish, ^ £ sterling.

18. Reduce 4066 guilders 8 stivers into sterhng money j ex-
change 34s. 8d. Flemish ^ £ sterling.

guild, stiv.

As 34s. 8d. : XI : : 4066 8 : £391 Ans.

Flem. 416 pence. ) 162656 pence.

£3"9r

OR, WHEN THE EXCHANGE IS GIVEN IN GUH^DERS :

guild, pen. FOR PROOF.
34s. 8d. = 10 8 ) 4066 8 i) £391

20 20 stivers 10 8

stivers 218 )81328 3910

.
—

;t:^
— •

, 4 pen. = 78 4
Ans. £391 sterhng. 4 pgn. = 78 4

guilders 4066 8
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Note.—There are two kinds of money in Holland, called Banco
and Currency ; the bank money is worth more than the latter;

the difference is called ag-io, and generally runs from 3 to 6 ^
cent. All Bills of Exchange are valued and paid in banco.
To reduce Banco into Currency, and the contrary, say—As

100 : to 100 with the agio added : : banco : currency required.

—

And 100 with the agio added : 100 : : currency : banco required.

19. Reduce 1625 guilders banco into currency ; agio 3i p
cent., and reverse the statement for proof.

banco, cur. banco, guild- stiv- pen.

As 100 : 103^ :: 1625 : 1677 16 4 Answer.

cur. banco. currency.

And 103^ : 100 : : 1677 16 4 : 1625 Proof.

20. How much Dutch money in £850 sterling ; exchange
36s. 4<d. Flemish ^ £ sterling. ^ns, 9265 guilders.

21. Reduce j£586 10s. into florins; exchange at 10 florins

8 stivers p £ sterling. .Bns. 6099 florins 12 stivers.

22. How much English money in 6099 guilders 12 stivers;

exchange 34s. 8d. Flemish p £ sterhng? ^ns. £5S6 10s.

23. How much of a debt in banco will 3852 guilders 10

stivers compensate ; agio 3J ^ cent. 1

Ans. 3722 guilders, 4 stivers, 7 pennings.

24. Amsterdam owes London JC1704 5s. sterHng; how
much Dutch money is equal thereto; exchange 10 florins, 6

stivers, 4 pennings, or 34s. 4|d. Flemish ^ £ sterhng?
Ans. 17575 guilders, 1 stiver, 9 pennings.

VI.—GERMANY.

At Hamburgh., Bremen.^ &c. Accounts are kept in

marks and shillings, both banco and currency, and
also in pounds., shillings, and pence, Flemish.

12 phennings make 1 shilling (2d. Flemish,)

16 shillings 1 mark.
2 marks 1 dollar of exchange.

3 marks 1 rix dollar.

Also : 6 phennings make 1 groat, or penny.
^

12 pence 1 shilling. '
e^ . ,

By the estimate of merchants, the Par is from 34s. 7d. to 34s.
lOd., varying according to the fluctuation of the Agio.
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25. How much sterling money in 3280 marks banco ; ex-

change S-is. 2d. Flemish ^ £, sterling?

As 34s. 2d. : jei : : 3280 marks. Or, 34s. 2d.) 3280 marks.

12 X 32d. 6 16

41,0 pence. 41) 104960 205 ) 52480 shillings.

Ans. £256 £256 as before.

26. How many marks banco in j£ 5 12 sterling; exchange

348. 2d. Flemish ^ £ sterling.^ Ans. 6560 marks.

27. Reduce 6162 marks current into banco; agio 18| ^
cent. . An^. 5200 marks banco.

28. How much sterHng money in 4162 marks 5 shillings

banco ; exchange 33s. lOd. ^jE sterling? Ans. £328 Is. 3id.

29. London draws on Hamburgh for d£1093 15s. sterling;

how many marks' will pay the draft, exchange 34s. 9d. ^ j£

sterUng? ylrw, 14252 marks, 14 shillings, 10| phen.

VII.—IRELAND.
Accouuts in Ireland are kept in pounds, shillings,

and pence, as in England.
The par is 8^ ^ cent,, that is, £100 English is equal to £108

6s. 8d. Irish. The course of exchange varies from 6 to 20 ^ cent.

A shilling sterling — 13 pence Irish.

A pound = 21s. 8d.

'Nott.—To reduce British sterling into Irish at j[)ar, add -y^, and
to reduce Irish at j)ar into British, subtract ^L from the Irish.

30. How much Irish sterling in J6750 12s. 6d. British ; ex-

change at par or 8i ^ cent.? Ans. j£8l3 3s. 6Jd.
31. Reduce £1626 7s. Id. Irish into British sterling; ex-

change at par. Ans. £1501 5s.

32. How much Irish money is equivalent to j£875 13s-

sterling; exchange 12^ ^ cent.? Jin^. £985 2s. l|d.

33. What is the sterhng value of a prize of .£5000 in the

Irish lottery; exchange at par? An^. £4615 7s. 8T3d.

COMPARISON OF WEIGHTS AxND MEASURES.
1. If 50 Dutch pence be worth 65 French pence ; how many

Dutch pence are equal to 350 French pence ? Ans. 269y\.

2. If 12 yards at London make 8 ells at Paris; how many
ells at Paris v^nll make 64 yards at London ? ii/w. 42^



92 CONJOINED PROPORTION

3. If 30 lb- at London make 28 lb. at Amsterdam ; how
many lb. at London will be equal to 350 lb. at Amsterdam ?

Ans. 375.

4. If 95 lb. Flemish make 10^ lb. English ; how many lb.

EngUsh are equal to 275 lb. Flemish. Am. 289/^,

CONJOINED PROPORTION
Is when the coin, weight, or measures of several coun-
tries are compared in the same question : or it is link-

ing together a variety of proportions.

When it is required to find how^ many of the first

sort of coin, weight, or measure, mentioned in the

question, are equal to a given quantity of the last

—

Rule.—Place the numbers alternately, beginning
at the left hand, and let the last number stand on the

left hand : then multiply the first row continually for

a dividend, and the second for a divisor.

Proof.—By as many single Rules of Three as the

(|uestion requires.

1. If 20 lb. at London make 23 lb. at Antwerp, and 155

lb. at Antwerp make 180 lb. at Leghorn ; how many lb. at

London are equal to 72 lb. at Leghorn 1

left. right-

20 23 20 X 155 X 72 = 223200
155 180 23 X ISO = 4140 ) 223200 (53|jf Ans.

72
2. If 12 lb. at London make 10 lb. at Amsterdam, and 100

lb. at Amsterdam 120 lb. at Thoulouse ; how many lb. at Lon-

don are equal to 40 lb. at Thoulouse? Ans. 40 lb.

3. If 140 braces at Venice are equal to 156 braces at Leghorn

and 7 braces at Leghorn equal to 4 ells English; how many
braces at Venice are equal to 16 ells English'? jlns. 26y^^,

4. If 40 lb. at London make 36 lb. at Amsterdam, and 90

lb. at Amsterdam make 116 lb. at Dantzic ; how many lb. at

London are equal to 130 lb. at Dantzic? Ans. 1124-/^-

When it is required to find how many of the last

sort of coin, w^eight, or measure, mentioned in the

question, is equal to a quantity of the first

—
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Rule.—Place the numbers alternately, beginning
at the left hand, and let the last number stand on the
risfht hand ; then multiply the first row for a divisor,

and the second for a dividend.

5. If 12 lb. at London make 10 lb. at Amsterdam, and 100
lb. at Amsterdam, 120 lb. at Thoulouse ; how many lb. at

Thouloiise are equal to 40 lb. at London? Jlns. 40 lb.

6. If 40 lb. at London make 36 lb. at Amsterdam, and 90
lb. at Amsterdam, 116 lb. at Dantzic ; how many lb. at Dant-
zic are equal to 122 lb. at London.^ Ans. UlglJf.

PROGRESSION
CONSISTS OF TWO PARTS,

ARITHMETICAL AND GEOMETRICAL,

ARITHMETICAL PROGRESSION

Is when the rank of numbers increase or decrease re-

gularly by the continual adding or subtracting of the

equal numbers : as 1, 2, 3, 4, 5, 6, are in Arithmetical

Progression by the continual increasing or adding of

one ; 11, 9, 7, 5, 3, 1, by the continual decreasing or

subtracting of two.

Note.—VVhen any even number of terms differ by
Arithmetical Progression, the sum of the two extremes
will be equal to the two middle numbers, or any two
means equally distant from the extremes ; as 2, 4, 6,

8, 10, 12, wliere 6 + 8, the two middle immbers are

= 12 -r- 2 = 14, the two extremes = 10 + 4, the two
means = 14.

When the number of terms are odd, the double of the

middle term will be e([ual to the two extremes ; or of

any two means equally distant from the middle term
;

as 1,2, 3, 4, 5, where tlie double of 3 = 5+ 1 = 2+4= 6.

\\\ arithmetical progression five things are to be ob-

served— 1. The first term; belter expressed thus, F.

2. The last teim - L.
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3. The number of tenns -..•-.. N.
4. The equal difference •• • - • •• - - D.
5. The sum of all ihe terms • S.

Any three of which being given the other two may
be found.

The 1st, 2nd and 3rd terms given, to find the 5th

—

Rule.—Multiply the sum of the two extremes by
half the number of terms ; or multiply half the sura of

the two extremes by the w^hole number of terms, the

product is the total of all the terms : Or thus,

1.—F, L, N, are given to find S. p_|rj^s,^^S

1. How many strokes does the hammer of a clock strike in

12 horns? 12 -f 1 = 13, then 13 X 6 - 78. Jns.
2. A man buys 17 yards of cloth, and gave for the first yard

2s. and for the last 10s. what did the 17 yards amount to?

»nrts. £5 2s.

3. If 100 eggs were placed in a right line, exactly a yard

asunder from one another, and the first a yard from a basket,

what length of ground does that man go who gathers up these

100 eggs singly, retiimijig witii every egg to the basket to put

it in?
'

Ans. 5 miles, 1300 yards.

The 1st, 2nd, and 3rd terms given, to find the 4th

—

Rule.—From the 2nd subtract the 1st, the remainder

divided by the 3rd, less 1, gives the fourth : Or thus,

2.— F, L, N, are given to find D. ^—P ^ ^N—

1

4. A man had 8 sons, the youngest was 4 years old and the

eldest 32, they increase in arithmetical progression ; what was

the common difference of their ages? .^^ns. 4.

32— 4 = 28, then 28 -4- 8—1 =r 4 com. difierence.

5. A man is to travel from London to a certain place in 12

days, and to go but 3 miles the first day, increasing every day

by an equal excess, so that the last day's journey may be 58

miles; what is the daily increase, and how many miles distant

is that place from London? Ans. 5 ('aily increase.

Therefore, as 3 miles is ) 34-5= 8 the second day,

the first day's journey, ^8-{-5=13 the ihird day. &c.

the whole distance is 366 miles^ or thus 5S-i-3=61,{^ en 61x6=366
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The 1st, 2nd, and 4th terms given, to find the 3rd

—

Rule.—From the 2nd subtract the 1st, the remain-

der divide by the 4th, and to the quotient add 1, gives

the third : Or thus,

o.—F, L, D, are given to find N. L—F ^^

^
.

*

6. A person travelling into the country, went 3 miles the

first day, and increased even,^ day by 5 miles, till at last he

went 58 miles in one day ; how many days did he travel ?

58—3=55, then 55-^5=11, and -|-1=12 number of days, Ans.

7. A man being asked how many sons he had, said that

the youngest was 4 years old, and the oldest 32 ; and that he

increased one in his family every 4 years ; how many had he ?

Ans. 8.

The 2nd, 3rd, and 4th terms given, to find the Isl

—

Rule.—Multiply the 4th by the 3rd made less by 1,

the product subtracted from the 2nd gives the 1st : Or
thus,

4.—L, N, D, are given to find F. L—D xiN—1=F.

8. A man in 10 days went from London to a certain town
in the countr)", ever}' day's journey increasing the former by

4, and tlie last he went was 46 miles; what was the first?

Ans. 10 miles.

4x10—1=36, then 46—36=10 the first day's journey.

9. A man takes out of his pocket at 8 several times, so many
diflisrent numbers of shillings, cveiy one exceeding the former

by 6, the last was 46, what was the first? ^"^ns. 4.

The 4lh, 3rd, and 5th given, to find the Isl-^

Rule.—Divide the 5th by the 3rd, and from the

quotient subtract half the product of the 4th multiplied

by the 3rd, less 1, gives the 1st: Or thus,

5.—N, D, S, arc given to find F. « _ DxN^^l^

N 2
10. A man is to receive .£360, at 12 several payments, eoch

to exceed the former by £,4, and is willing to bestow the first

payment on any one that can tell him what it is; what will

that person receive? ~-—

-

Ans. £H.
360-^12=30, then 30—f21i:ZJ=8 the first payment.

2
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The 1st, 3rd, and 4th given, to find the 2nd

—

Rule.—Subtract the 4th from the product of the 3rd

multiplied by the 4th, that remainder added to the 1st

gives the 2nd : Or thus,

G.—F, N, D, are given to fmd L. ND—DH-F=L.
11. What is the last number of an arithmetical progression,

beginning at 6, and continuing by the increase of 8 to 20 places ?

20x8—^=152, then 152+6=158 the last number. ^^«- l^^-

GEOMETRICAL PROGRESSION

Is the increasing or decreasing of any rank of num-
bers by some common ratio ; that is, by the continual

multiplication or division of some equal number : as

2, 4, 8, 16, increase by the multiplier 2; and 16, 8,

4, 2, decrease by the divisor 2.

Note.—When any number of terms is continued in

Geometrical Progression, the product of the two ex-

tremes will be equal to any two means, equally dis-

tant from the extremes ; as 2 : 4, 8, 16, 32, 64, where
64 X 2 are = 4 X 32, and 8 X 16 = 128.

When the number of terms are odd ; the middle term
multiplied into itself will be equal to the two extremes,

or any two means, equally distant from the mean : as

2, 4, 8, 16, 32, where 2 X 32 = 4 X 16 = 8 X 8 = 64.

In Geometrical Progression the same five things are

to be observed as are in Arithmetical, viz.

1. The first term.

2. The last term.

3. The number of terms.

4. The equal difference, or ratio,

6. The sum of all the terms.

Note.—As the last term in a long series of numbers
is very tedious to come at by continual multiplication

;

therefore, for readier finding it out, there is a series of

numbers made use of in arithmetical proportion, called

indices^ beginning with an unit, whose common dif-
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ference is one ; whatever number of inciices you make
use of, set as many numbers (in such geometrical

proportion as is given in the question) under them.
. 1, 2, 3, 4, 5, 6 Indices.

2, 4-, 8, 16, 32, 64 Numbers in geometrical proportion.

But if the first term in geometrical proportion be dif-

ferent from the ratio, indices must begin with a cipher

:

.^ 0, 1, 2, 3, 4, 5, 6 Indices.
" * 1,2, 4, 8, 16, 32, 64 Numbers in geometrical proportion.

When the indices begin with a cipher, the sum of

the indices made choice of, must always be one less

than the number of terms given in the question ; for 1

in the indices is over the second term, and 2 over the

third, &c.

Add any two of the indices together, and that sura

will agree with the product of their respective terms.

As in the first table of indices 2+ 5= 7
Geometrical proportion 4 X 32 = 128

Then the second 2 -f- 4 = 6

4 X 16 = 64

In any Geometrical Progression proceeding from

unity, the ratio being known, to find any remote term

without producing all the intermediate terms

—

Rule.—Find what figure of the indices added toge-

ther would give the exponent of the term wanted ; then

multiply the numbers standing under such exponent

into each other, and it will give the term required.

iVo^e.—When the exponent 1 stands over the second

term, the number of exponents must be one less than

the number of terms.
16= 4

1. A man agrees for 12 peaches, to pay 16= 4
only the price of the last, reckoning a far- _
thing for the fir-t and a half-penny for the 2c6= 8

second, &c. doubling the price to the last; ^= ^

what must he give for them? 4)2048=HNo. of far.

0, 1, 2, 3, 4 Exponents. 12) 512
1, 2, 4, 8, 16 No. of terms. nn\~'d9 s

For4 + 4-i-3=ll No. of terms less 1.
^^^^ ^'^ ^

'

J,
Ans. X2 '2 i
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-. A country gentleman going to a fair to buy some oxen,

meets with a person who had 23 ; he demonded the price of

them, was answered £16 a head : the gentleman bids him jElf)

1 head, and he would buy all ; the other tells him it could n(»t

^e taken ; but if he would give what the last ox would come
\o, at a farthing for the first and dc^ubling it to the last, he should

Uave all : what was the price of the oxen? ^ns. JC4369 Is. 4d.

In any Geometrical Progression not proceeding from
unity, the first term and the ratio being given, to find

any remote term, without producing all the interme-

diate terms

—

Rule.—Proceed as in the last, only observe that

every product must be divided by the first term.

3. A «:um of money is to be divided among 8 persons, the

first to have £20, the second £60, and so in triple proportion
5

what will the last have? Ans. £43740.
0, 1, 2, 3, 540x540 ..^^^ ,. 14510x60 .„_.„

20, 60, 180, 540, ^5— = ^^^^^^ ^^^^ ^ =^3^^0-

3 -j- 3 -f- 1 — 7, one less than the number of terms.

4. A gentleman dying left nine sons, to whom, and to his

executors, he bequeathed his estate in manner following: to

his executors £50, his youngest son was to have as much
more as the executors, and each son to exceed the next

younger by as much more ; what was the eldest son's portion?

Ans. £25600.

The first term, ratio, and number of terms given,

to find the sum of all the terms

—

Rule.—Find the last term as before, then subtract

the first from it, and divide the remainder by the ratio,

less 1, to the quotient of which add the greater, gives

the sum required.

5. A servant skilled in numbers agreed with a gentleman tc

serve him twelve months, provided he would give him a far-

thing for his first month's service, a penny for the second, 4d,

for the third. &e what did his wages amount to ?

2.56X256=65536 then 6r)536x64=4f94304. Ans. £5825 8s. 5{d

?'^l'?R^o;;«'
^^^^'^^^^^

^1398101, then 4 4-4 + 3=11
1,4,16,64,2d6. ^_^ '

j;o^f,,4,„„i
1398101-1-4194304 = 5592405 farthings.
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6. A man bought a horse, and by agreement was to give a

farthing for the first nail, three for the second, &c. there were
four shoes, and in each shoe 8 nails ; what was the worth of

the horse? Am. jS 96 5 114.681693 13s. 4.d.

7. A certain person married his daughter on New-year's

day, and gave her husband Is. towards her portion, promising

to double it on the first day of every month for 1 year ; what
was her portion? Ans. ^£204 15s.

8. A laceman, well versed in numbers, agreed v\ith a gen-

tleman to sell him 22 yards of rich gold brocade lace, for 2

pins the first yard, 6 pins the second, &c. in treble proportion
;

I desire to know what he sold the lace for, if the pins were
valued at 100 for a farthing ; also what the laceman got or lost

bv the sale thereof, supposing the lace stood him in £1 ^ yard ?

^Ans. The lace sold for £326886 Os. 9d. Gain £326732 6s. 9d,

PERMUTATION
Is the changing or varying the order of things.

Rule.—Multiply all the given terms one into an-

other, and the last product will be the number of

changes required.

1. How many changes may be rung upon 12 bells; and
how long would they be ringing but once over, supposing 10
changes might he nmg in 1 minute, and the year to contain

365 davs, 6 hours?

1X2x3x4x5x6x7x8x9x10x11x12 = 479001600 changes,
which -T- 10 = 47900160 minutes ; and if reduced, is =
91 years, 3 weeks, 5 days, 6 hours.

1. A young scholar coming into town for the convenience
of a good library, demands of a gentleman with whom he
lodged, what his diet would cost for a year, who told him JGIO,

but the scholar not being certain what time he should stay,

asked him what he must give him for so lon2 as he should place

his family (consisting of 6 persons besides himself) in different

positions, eveiy day at dinner ; the gentleman thinking it would
not be long, tells him j£5, to which the scholar agrees ; what
time did the scholar stay with the gentleman ? Ans. 5040 days.
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PART II.

VULGAR FRACTIONS.

S. fraction is a part or parts of an unit, and written

w'lXh. two figures, with a line between them, as J, I,

i, &c.

The figure above the line is called the numerator,

and the under one the denominator; which shows
how many parts the unit is divided into ; and the

numerator shows how many of those parts are meant
by the fraction.

There are four sorts of vulgar fractions : proper^

improper, compound, and mixed, viz.

1. A proper fraction is when the numerator is less

than the denominator, as f, f, I, tt, Vil-, &c.

2. An improper fraction is when the numerator is

equal to, or greater than the denominator, as f, f, -Jf,

'ii, &c.

3. A compound fraction is the fraction of a frac-

tion, and known by the word of diS ^^ '^f i of I of rr

o/i'f, &c.

4. A mixed number or fraction is composed of a

whole number and fraction, as 8?, 17 J, 8J4, &c.

REDUCTION
OF VULGAR FRACTIONS

I—TO REDUCE FRACTIONS TO A COMMON DENOMINATOR—

RuiE.—Multiply each numerator into all the de-

nominators, except its own, for a new numerator; and
all the denominators for common denominator. Or,

Multiply the common denominator by the several

given numerators separately, and divide their product

by the several denominators, the quotient will be the

new numerators.
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1. Reduce f and 4 to a common denominator.

1st num. 2nd num.

2x7=14, 4x4=16, then 4x7, 28 den.=||,"and |^.'

2. Reduce J, |, and | to a common denominator.

3. Reduce I, |, A? and f to a common denominator.
Jri 9 2940 'i'lAO ;

-^''"^* ^3¥n? -gsFT) ;

4. Reduce to? tj ?, i to a common denominator.
-J-,1 o 10 8 8 4

^
-^"^* TB"80J rOfiJ 1 . _

5. Reduce I, f, f, and J to a common denominator

6. Reduce |, f, |, and f to a common denominator.
AnS -"20 I20g 540 1296^""*'

2 16^0? 21^0? 211^0? 2rB«'

An 9 2940 '2.>40 3 24 dSSO-^""^* ^3¥n? -gSFT) 3 3T0 5 ^3¥0"

Jyjo 1008 840 240 840^"^* >B"8oJ rOfiJ TB^iToJ rg-FD'

ii —to reduce a vulgar fraction to its lowest
terms-

Rule.—Find a common measure by dividing the

lower term by the upper, and that divisor by the re-

mainder following, till nothing remain ; the last divisor

is th§ common measure ; then divide both parts of the

fraction by the common measure, and the quotient will

give the fraction required.
Note.—If the common measure happens to be one, the fraction

is already in its lowest term; and when a fraction has ciphers at

the right hand, it may be abbreviated by cutting them oif, as %\\-^.

I. Reduce §4 to its lowest terms. 24)32(1
24 then8)|4(=|^rw.

com. measure 8)24(3
24

8. Reduce fW to its lowest terms. ^ns. -^j.

9. Reduce |^f to its lowest terms. r-fV*

10. Reduce iff to its lowest terms. J.
I I. Reduce f|| to its lowest terms. ||.

12. Reduce |^f| to its lowest terms.
J.

Ill —to reduce a mixed number to an improper
fraction-

Rule.—Multiply the whole number by the denom-
inator of. the fraction, and to the product add the nu-

merator for a new numerator ; which place over the

denominator.
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Note.—To express a whole number fraction-ways, set 1 for the
inominator given.

13. Reduce 18^ to an improper frartion. »>^ns. '??.

18x7-|-3— l!i9, new numerator.

14'. Reduce 56 ^i to an improper fraction.

15. Reduce iSSoV to an improper fraction.

16. Reduce 13} to an improper fraction.

17. Reduce 27§ to an improper fraction.

18. Reduce 514|% to an improper fraction.

ins,
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duce it to ; then reduce that compound fraction to a

single one.

31. Reduce | of a penny to the fraction of a pound.
Ans. I of J-^ of oV=iV2o-

32. Reduce
J;
of a penny to the fraction of a pound. Ans.wh-

33. Reduce j of a dwi;. to the fraction of a lb. troy. — ifjro-

34-, Reduce 4 of a lb. avoir, to the fraction of a cwt. — ^fy.

VII—TO REDUCE FRACTIONS OF ONE DENOMINATION TO
THE FRACTION OF ANOTHER, BUT LESS, RETAINING THE
SAME value-

Rule.—Multiply the numerator by the parts con-

tained in the several denominations between it, and
that you would reduce it to, for a new numerator and
place it over the giv^en denominator.

Reduce the new fraction to its lowest terms.

35. Reduce j-^a of a pound to the fraction of a penny, ^ins.l.

7X-30X12=1680 fff^ reduced to its lowest term = |.

36. Reduce ^^ of a pound to the fraction of a penny ^^ns. |.

37. Reduce jlo of a lb. Troy to the fraction of a dwt. 4.

38. Reduce 1^ of a cwt. to the fraction of a lb. j.

Vni.—TO REDUCE FRACTIONS OF ONE DENOMINATION TO
ANOTHER OF THE SAME VALUE, HAVING THE NUMERA-
TOR GIVEN OF THE REQUIRED FRACTION—
Rule.—As the numerator of the given fraction : is

to its denominator : : so is the numerator of its inten-

ded fraction : to its denominator.

39. Reduce § to a fraction of the same value, whose num-
erator shall be 12. As 2 : 3 :: 12 : 18.

*

^i?is, \%.

40. Reduce i to a fraction of the same value, whose num-
erator shall be 25. .ins. fs.

41. Reduce ^ to a fraction of the same value, whose num-
erator shall be 47. Ans.

6̂oTf

IX—TO REDUCE FRACTIONS OF ONE DENOMINATION TO
ANOTHER OF THE SAME VALUE, HAVING THE DENOM-
INATOR GIVEN OF THE FRACTION REQUIRED—
Rule.—As the denominator of the given fraction •



104 VULGAR FRACTIONS.

is to its nnnu^ialor : : so is the denominator of the in-

tended fraction : to its numerator.

42. Reduce | to a fraction of the same value, wliose de-

nominator shall he 18. As 3 : 2 : : 18 : 12. Ans. |f.

4.S. Reduce i (o a fraction of the same value, v^^hose de-

nominator shall he 35. ^725. 35.

44. Reduce ^ to a fraction of the same value, whose de-

nominator shall he 654. Ans. gV*

X^TO REDT'CE A MIXED FRACTION TO A SINGLE ONE—

Rule.— 1. When the numerator is the integral part,

multiply it by the denominator of the fractional part,

adding in the numerator of the fractional part for a
new numerator ; then multiply the denominator of the

Irac'ion by the denominator of the fractional part for

a new denominator.

4^^' Reduce -^^ to a simple fraction. Ans. jf^^ff.
36x3+2=110 numerator.

48x3 =144 denominator

46. Reduce '-^'^ to a simple fraction. Ans. ^=1'^.
60

2. When the denominator is the inteeraJ pari, mul-

tiply it by the denominator of the fractional part, add-
ing in the numerator of the fractional part for a new
denominator : then multiply the numerator of the frac-

tion by the denominator of the fractional part for a

new immerator.
47

47. Reduce tjp-t to a simpie fraction. Ans. Itj^t*

19
48. Reduce .^i to a simple fraction. Ans. t^^=?'

XI—TO FIND A PROPER QUANTITY OF A FRACTION IN THE
KNOWN PARTS OF AN INTEGER—

Rule.—Multiply the numerator by the common
parts of the integer, and divide by the denominator.

49. Reduce J of a pound sterling to its proper quantity.

3x20=60-T-4=15s. Ans.
50. Reduce f of a shilling to its proper quantity. Jins. 4|d. ].

^\
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51. Reduce 4 of a lb. Avoirdupois to its proper quantity.

Ans. 9 oz.'2f dr.

52. Reduce ^ of a c\%i:. to its proper quantity.

Ans. 3 qrs. 3 lb. 1 oz. 121 dr.

53. Reduce § of a lb. Troy to its proper quantity.

Ans. 7 oz. 4 dwt.

54-. Reduce | of an ell English to its proper quantity.

Ans. 2 qrs. 31 nails.

55. Reduce f of a mile to its proper quantity'.

Ans. 6 furl. 16 poles.

56. Reduce | of an acre to its proper quantity-,

Ans. 2 roods 20 poles.

57. Reduce ^ of a hogshead of wine to its proper quantity.

Ans. 54 gallons.

58. Reduce | of a barrel of beer to its proper quantity.

27 gallons.

59. Reduce y\ of a chaldron of coals to its proper quantity.

Ans. 15 bushels.

GO. Reduce | of a month to its proper time.

Ans. 2 weeks, 2 days, 19 hours, 12 minutes.

xu —to reduce any given quantity to the fraction
of an'y greater denomination, retaining the same
value-

Rule.—Reduce the given e|iiantity to the lowest
term mentioned for a numerator ; under which set the

integral part (reduced to the same term) for a denom-
inator, and it will give the fraction required.

61. Reduce 15s. to the fraction of a pound sterhng. ^n5.4i=|i:

62. Reduce 4|d. j to the fraction of a shilling. Jns. |.

63. Reduce 9 oz. 2f drams to the fraction of a lb. Avoirdupois.

A)is. 4.

64. Reduce 3 qrs. 3 lb. 1 oz. 121 dr. to the fraction of a cw-t.

Ans. f
65. Reduce 7 oz. 4 dwts. to the fraction of alb. Troy. ^ns. 'j.

66. Reduce 2 qrs. 3^ nails to the fraction of an English ell.

Ans. 5,

67. Reduce 6 furlongs 16 poles to the fraction ofa mile. Ans. j

68. Reduce 2 roods 20 poles to the fraction of an acre. *^ns.
|

69. Reduce 54 gallons to the fraction of a hhd. of vvine. j^ns.^.

70. Reduce 27 gallons to tlie fraction of a barrel of beer. J^ns. I
E2

J
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71. Keduce 15 bushels to the fraction of a chaldron of coals.

Ans. A.
72. Heduce 2 weeks, 2 days, 19 hours, 12 minutes, to the

fraction of a month. An^. ]•

ADDITION OF VULGAR FRACTIONS.

Rule.—Reduce the given fractions to a common
denominator, then add all the numerators together,

under which place the common denominator.

1. Add I and ? together. Thus, lX7=i|
) ,„ , o .

2. Add J, f, and f together. Ans. 1|||.

3. Add ], 4^, and f together. Ans. 4>\^,

4. Add 7| and f together. Ans. Sj\.

5. Add f and | of | together, jlns. j|.

6. Add 5|, 6^, and H together. Ans. 11^^,

2. When the fractions are of several denominations,

reduce them to their proper quantities, and add as

before.

7. Add I of a pound to | of a shilling. Ans. 15s. lOd.

8. Add ^ of a penny to | of a pound. Ans. 13s. 4|d.

^\ Add I of a lb. Troy to } of an oz. Ans. 9 oz. 3 dvvt. 8 gr.

10. Add I of a ton to | of a lb, As. 16 cwt. 13 oz. 5i dr.

11. Add I
of a chaldron to | of a bushel, j^ns. 24 bus. 3 pecks,

12. Add 6 of a yard to | of an inch. ^ns. 6 in. 8 parts.

SUBTRACTION OF VULGAR FRACTIONS.

Rule.— 1. Reduce the given fractions to a common
denominator, then subtract the less numerator from
the greater, and place the remainder over the common
denominator.

2. When the lower fraction is greater than the up-
per, subtract the numerator of the lower fraction from
the denominator, and to that difference add the upper
numerator, carrying one to the unit's place of the lower
whole number.
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1. From I take -f.

difF.
From |X7=f^ Ans.
Take 1x4*

2. From I take f off. ^ns.ll

3. From 52 take j% AnsAU
4. From ft take? —^^
5. From 4| take } of | — |lf
6. From 64.| take § of | —63 J

3. When the fractions are of several denominations,
reduce them to their proper quantities, and subtract

as before.

7. From | of a pound take | of a shilling. ^9ns. 14s. 3d.
8. From | of a shilling take f, of a penny. Ans. 7^d.
9. From | of a lb. Troy take I of an ounce.

Ans. 8 oz. 16 dvvts. 16 grs.

10. From f of a ton take f of a lb.

Ans. 15 cwt. 3 qrs. 27 lb. 2 oz. 10| dr.

11. From
I
of a chaldron take J of a bushel.

A71S. 23 bushels, 1 peck.
12. From ^ of a yard take | of an inch. ^dns. 5 in. 4 parti^^

MULTIPLICATION OF VULGAR FRACTIONS.

Rule.—Prepare the given numbers (if they require

it) by the rules of Reduction
; then multiply the nu-

merators together for a new numerator, and the de-

nominators for a new denominator.

1. Multiply I by §•

thus lxi=^'^Ans. ANS.
1 4

2. Multiply-^ by I
3. Multiplv 481 by 131.672yV
4. Muh.430ibvl8?.7935H.
5. Mult, if by I off off...^f.

6. MultipIvr'oby2of|of|..§.

ANS.

7. Muk. I of I bv I
ofi....J.

8. Multiply I'of 3 bvi...o^:.
9. Multiply 5: by f.' 4^-
10. Multiplv24by 2 ifi.

11. Mult. I of 9 by i.. ...5f|

12. Multiplv H hv 1 3^.

DIVISION OF VULGAR FRACTIONS.

Rule,—Prepare the given numbers (if they require
it) by the rules of Reduction ; and invert the divisor,

then proceed as in Multiplication.

1. Divide oV by |.

thus, ^X^=^i or |. Ans.

2. Divide 1^. by | .. .Am.h
3. Divide6723«jbyl3|. ..,.48i.

4. Div.7935||by 18t...430i.
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5. DivJby|of|of^^n5.,»,-
6. Div. §ofl6byeotl.-l9U
7. lJiv.J-of|by |of|.-i^='i

8. Divide 9i by i of 7.- 2h}

9. Divide A by 4jL. Ans.
J

10. Divide 16 by 24 — 1

11. Div.5205lbyf of 91.-71^

12. liivideS^-by 9^. — |

THE SINGLE RULE OF THREE DIRECT
l-ti VULGAR FRACTIONS.

Rule.—Reduce the numbers as before directed

in Reduction. State the question as in the Rule of

Three in whole numbers, and invert the first term of

the proportion, then multiply the three terms con-

tinually together, and the product will be the answer.

1. If I of a vard cost I of a
|yard:|£-::/,yard:l|£.

^^^XT\=M-^=i£, Of 15s. Ans.
£, what will jo of a yard come
to at that rate ? Ans. ^c£=15s. ^^^s^m 0-24

II of a yard cost ?

^Ans. Ms.Sd.

3. If I of a yard of lawn cost 7s. 3d.; what will 10^ yard,

cost? Ans. £4 19s. lO.id.—1-

'2. If I of a yard copt 5 £ ;
what will

4. If 1 lb. cost Is. ; how many pounds will f of Is. buy?
Ans. 1 A lb.

5. If 2 ell of HoHand cost £^̂ , what will IS'i ells cost at

^715. £7 Os. 8^d.—f.that rate ?

6. If 12| yards of cloth cost 15s. 9d.; what will 48J cost

at the same' rate? ^ns. £3 Os. 9id.

—

n\.

7. If ^ of a c\\^. cost £14'; what will 7| cwt. cost at the

same rate? Ans. £} IS 6s. 8d.

8. If 3 yards of broad cloth cost £2| ; what will lOf yards

cost? Ans. £9 128.

9. If ^ of a yard cost | of a JG ; what u ill f of an ell Eng-

lish come to at the same rate? *^ns. £2.
10. If 1 lb. of cochineal cost £1 5s.; what will 36j\ lb.

come to? J^ns. £4>d 17s. 6d.

11. If 1 yard of broad cloth cost 15|s- ; what will 4 pieces

cost, each containing 27f yards? jSns. £85 14s. 3^d.--4'

12. Bought 3^ pieces cf silk, each containing 24§ ells at 6s.

0|d .gj ell ; I desire to know what the whole quantitj^ cost?
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THE SINGLE RULE OF THREE LWERSE
IN VULGAR FRACTIONS.

1. If 48 men can build a wall in 24i days ; how many men
can do the same in 192 days? ^725. 6yV men.

2. If 25?s. will pay for the carriage of 1 c^-t. 1451 miles

;

how far may 6| cwt. be carried for the same money?
^715. 22^^^ miles.

3. If 3} yards of cloth, that is H yard wide, be sufficient

to make a cloak; how much must I have of that sort which is

s yard wide, to make another of the same bigness ?

Ans. 4:1 yards.

4. If 3 men can do a piece of work in 4| hours ; in how
many hours will 10 men do the same work ? Ans,. Ig'V hour.

5. If a penny loaf weigh 7 oz. when a bushel of wheat cost

58. 6d. ; what is the bushel worth when the loaf weighs only

2J oz. ? Ans. 15s. 43d.

6. What quantity of shalloon that is | yard wide will line

7| yards of cloth that is 1^ yard wide? Ans. 15 yards.

THE DOUBLE'RULE OF THREE
IN VULGAR FRACTIONS.

1. If a carrier receives £2j\ for the carriage of 3 cwt. 150

miled ; how much ought he to receive for the carriage of 7 cwt.

3i qrs. 50 miles? Ans. £1 16s. 9d.

2. If JEIOO in 12 months gain £6 interest; what principal

will gain £3^ in 9 months? ^'9ns. £75,

3. If 9 students spend ,£10^ in IS days : how much will 20
students spend in 30 days? j9ns. £39 18s. 4|?d.

4. A man and his wife ha\ing laboured one day, earned

4|s. ; how much must they have for lOi days, when their two
Bons helped them? Ans. £4 17s. Ud.

5. If £50 in 5 months gain £2jV4 ;
what time will £11^

require to gain £1t2 -^ Ans. lO^ff months.

6. If the carriage of 60 cwt. 20 miles cost £l4i ; what

weitjht can I have carried 30 miles forjCSyV? Ans. 15 cwt.
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PART III.

DECIMAL FRACTIONS.

In Decimal Fractions the integer or whole thing,

as one pound, one yard, one gallon, &c. is supposed

to be divided into ten equal parts, and those parts into

tenths, and so on without end.

So that the denominator of a decimal being always

known to consist of an unit, with as many ciphers as

the numerator has places, is therefore never set down
;

the parts being only distinguished from the whole
numbers by a point or dot prefixed : thus -5 which
stands for to, '25 for t¥o, '123 for jVA.

But the different value of figures appears plainer

by the following table :

Wkole Numbers. Decimal Parts.
From which it plain-

765432 1-234567 h' appears, that as

t*»'n!>^^ffiHc^^^^'T3^^ whole numbers in-

I^HS'SSB-ISmS crease in a tenfold

g^g-^^ o.^ ^^-S^^cfi^wS" proportion to the left
§92^?;? oooooo uij- 1 -*gfssgg^ "^"^^^^ hand, decimal parts

ggg-^ J^SHXO^ decrease in a tenfold

g-g-* i§g^^E: proportion to the right
' §" ^ o o g hand : so that ciphers

S" §- p p '^ placed before deci-
• » p 3 mal parts decrease

7' 7^ their value, by re-

moving them further from tlie point., or unit's place
;

thus '5 is 5 parts of ten, or iV ; '05 is 5 parts of 100, or

tIo ;
'005 is 5 parts of 1000, or tAo ;

'0005 is 5 parts of

10000, or T-is^oo. But ciphers after decimal parts do

not alter their value. For '5, -50, -500, &c. are each

but A of the unit.

ADDITION OF DECIMALS.

Rule.—In setting down the numbers to be added,

i^
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great care must be taken in placing every figure di-

rectly underneath those of the same value, whether they

be integers or decimal parts ; and to perform which
there must be a due regard had to the decimal points,

which ought always to stand in a direct line, one
under another, and to the right hand of them carefully

place the decimal parts, according to their respective

values ; then add them as in whole numbers.

1. Add72-5+32071-f-2-r574.+3714+2-75 ^tw. 480-8784.

2. Add 30-07+2-0071-f5944-3207-1
3. Add 3-5-1-47-25+927 01-f2.0073-hl-5
4.. Add 52-75-f47.21+724.-h31-4524-3075
5. Add 3275+27-5U4-l-005-f725+7-32
6. Add 27-5+52+3-2075-I-57414-2720

SUBTRACTION OF DECBIALS.

Rule.—Subtraction of Decimals differs but little

from whole numbers, only in placing the numbers,
which must be carefully observ^ed, as in Addition.

I. From -2754 take -2371

2. From 2-37 take 1-76

3. From 271 take 215-7

4. From 270-2 take 76-4075

5. From 571 take 54-72

6. From 625 take 76-91

7. From 23-415 take -3742

8. From -107 take -0007

MULTIPLICATION OF DECIMALS.

Rule.—Multiply as in whole numbers, and from the

product towards the right hand, cut off as many places

for decimals as there are in both factors together ; but

if there should not be so many places in the product,

supply the defect with ciphers to the left hand.

1. Multiply -2365 by -2435. Ans. -05758775
2. Multiply 2-071 by 2-27 7. Multiply 27-35 by 7-70071
3. Multiply 27.15 by 25-3 8. MuUiply 5-721 by -0075
4- Multiply 79347 by 23-15 9. Muhiply 2-07 by -007

5. Multiply 17105 by -3257 10. Multiply 20-15 by -2705
e. Multiply 17105 by -0237 11. Multiply 1-907 by -0025
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When any nuniber of decimals is to be multiplied
by 10, 100, 1000, &c. it is only removing the separ-

ating point in the multiplicand so many places to-

wards the right hand as there are ciphers in the mul-
tiplier; thus, -blSXlO^b'lS. 578X100=57-8, •578X
i000=:578. -578X10000=5780.

CONTRACTED MULTIPLICATION
OF BKCIMALS.

Rule.—Put the unit's place of the multiplier under
that place of the multiplicand that is intended to be
kept in the product, then invert the order of all the

other figures i. e. write them all the contrary way
;

then in multiplying, begin at the figure in the multipli-

cand, which stands over the figure you are then mul-
tiplying with, and set down the first figure of each
particular product directly one under the other, and
have a due regard to the increase arising from the

figures on the right hand of that figure you begin to

multiply at in the multiplicand.

Note.—That in multiplying the figure left out every

time next the right hand in the, multiplicand, if the

product be 5, or upwards, to 15, caiTy 1 ; if 15, or up-

wards, to 25, carry 2 ; and if 25, or upwards, to 35,

caiTy 3, &c.

12. Multiply

384-6721 58 by36-834.5

and let there be only

four places of decimals

in the product.

Ans. 14169-2065

Contracted way.
384-67:2158

5438-63

1154UT647
230S0329
3077377
11540-2

15387
1923

Common way.
384-672158

36-8345

1923 360790
15386 88632

115401 6474
3077377 264

2.3080329 48
1154016474

14169-2066 03851014169-2065

13. Multiply 3-141592 by 52-7438, and leave only 4 placea

of decimals. Ans. 165-6994

14. Multiply 2-38645 by 8-2175, and leave only 4 places

of decimals. Ans- 19-6107
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15. Multiply 375.13758 by 16-7324-, and let there be only

1 plac? of decimals. AnS' 6276*9

16. Multiply 375-13758 by 16-7324, and leave only 4 places

of decimals. ^nS' 6276-9520

17. Multiply 395-3756 by -75642, and let there be only 4
places of decimals. ^ns- 299-0700

DIVISION OF DECIMALS.

This rule is also worked as in whole numbers ; the

only difficulty is in valuing the quotient, which is done
by any of the following rules :

Rule.— 1. The first figure in the quotient is always
of the same value with that figure of the dividend,

which answers or stands over the place of units in the

divisor.

2. The quotient must always have so many decimal
places as the dividend has more than the divisor.

Note.— 1. If the divisor and dividend have both the

same number of decimal parts, the quotient will be a
whole number.

2. If the dividend has not so many places of deci-
mals as are in the divisor, then so many ciphers must
be annexed to the dividend as will make them equal,
and the quotient will then be a whole number.

3. But if, when the division is done, the quotient ha?

not so many figures as it should have places of deci
mals, then so many ciphers must be prefixed as there

are places wanting.

1. Divide 85643-825 by 6-321. Ans. 13549-09428-|-.
2. Divide 48 by 1-44

3. Divide 217-75 by 65
4- Divide 125 bv -1045

5. Di\'ide -709 by 2-574

6. Divide 5-714 by 8275

7. Divide 7382-54 bv 6-4252-

8. Divide -0851648 by 423
9. Divide 267-15975 nv 13.21>

10. Divide 72-1564 by .1347
11. Divide 715 by 30-75

When numbers are to be divided by 10, 100, 1000,
10,000, &c. it is performed by placing the separating
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point in the dividend so many places towards the left

hand, as there are ciphers in the divisor.

Thus, 5784- 10=5784
5784-100=57-84

5784- 1000=5-784
5784-10000=.5784

CONTRACTED DIVISION OF DECIMALS.

Rule.—By the first rule find what is the value of

the first figure in the quotient ; then, by knowing the

first figure's denomination, the decimal places may be

reduced to any number, by taking as many of the left-

hand figures of the dividend as will answ^er them ; and
in dividing, omit one figure of the divisor at each step

of the operation.

Note.—That in multiplying every figure left out in

the divisor, you must carry 1, if it be 5, or upw^ards,

to 15 ; if 15, or upwards, to 25, carry 2 ; if 25, or up-

wards, to 35, carry 3, &c.

12. Divide 721-17562 by 2-257432, and let there be only

three places of decimals in the quotient.

Contracted.

2-257432) 721 • 17562 (3 1 9-467

6772296
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REDUCTION Or DECIMALS.

I

I—TO REDUCE A VULGAR FRACTION TO A DECIMAI^—
*

Rule.—Add ciphers to the numerator, and divide

by the denominator, the quotient is the decimal frac-

tion required.

1. Reduce J to a decimal 4)l-00(-25 Ans.

2. Reduce ^ to a decimal ••--•• Ans- '5

3. Reduce | to a decimal Arts- -15

4f, Reduce § to a decimal An.S' •375

5. Reduce -^to a decimal Ans -1923076-}-

6. Reduce ijof yf to a decimal A?is. •6043956-1-

n—to reduce lower denominations to decimals of
higher-

Rule.—Annex a cipher to the lower denomination,

and divide it by as many as make one of the next

higher. When there are several denominations begin

at the lowest, and reduce them in their order.

7. Reduce 7s. to the dec of £1. 8- Red. 16s. 7|d. to ditto.

20)7-0 4)3-0

Ans. ~35 12)^75

2-0)16-6458-f

Ans. -83229+
9. Reduce 5s. to the decimal of a £ Ans. .25

10. Reduce 9s. to the decimal of a £ Ans. -45

11. Reduce 16s. to the decimal of a £ An^S' '8

12. Reduce 8s. 9d. to the decimal of a £ Ans- -4375

13. Reduce 19s. lOid. to the decimal of a £ • Ans. -99375

14. Reduce 12 grains to the decimal of a lb. Troy.

Jlns. -002083 -r
15. Reduce 12 drams to the decimal of a lb. Avoirdupois-

Ans. -046875

16. Reduce 2 qrs. 14 lb. to the decimal of a cvvt- Ans. -625

17. Reduce 2 furlongs to the dec. of a league. Ans. -OSSS-I-

18. Reduce 2 quarts 1 pint to the dec of a gallon. »^ns. -625

1 9. Reduce 4 gallons 2 quarts of wine to the decimal of a

hogshead. Ans. -071428-^
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20. Reduce 2 gallons.! quart of beer to the decimal of a

barrel. Ans. -0625

21. Reduce 52 days to the decimal of a year.

Ans, -14247-

Note.—When the decimal would run on to a great

many places, it is sufficient in practice to extend it to

three, four, or five places, according to the nature of

the articles and the degree of accuracy required, and
add 1 to the last decimal place, if the following figure

would have been 5, or upwards ; thus the decimal of

3 qrs. 22 lb. is -946428571, &c. and therefore -94643—
is nearer to it than .94642+.

Shillings, pence, and farthings, may be easily re-

duced to decimals of three places by the following

rale : Take half the shillings for the final decimal
place ; and the numher offarthings increased by 1, if
it amount to 24, or upivards ; by 2, if it amount to 48,

or upwards ; and by 3, if it amount to 72, or upivards^

for the two next places.

22. Find the decimal of 13s. 7id. Ans. -681.

Compute thus : The half 13 is 6, which is the first

decimal place, and a shilling over, which, together

with 7^d., makes 19|d., or 78 farthings, to which we
add 3 by the rule, because it exceeds 72 ; and obtain

81 for the two next decimal places.

23. Find the decimal of 6s. 10|d. to three places. Ans.'3^i<.

24. Find the decimal of 12s. 3d. to three places. J^ns. '612.

2.5. Find the decimal of 15s. IQid. ^ns. -793.

26. Find the decimal of 19s. lid. ^ns. '995.

Ill —TO FIND THE VALUE OF ANY DECIMAL FRACTION IN

THE KNOWN PARTS OF AN INTEGER—

Rule.—Multiply the given decimal by the number
of parts of the next inferior denomination, cutting ofl

the decimals from the product ; then multiply the re-

mainder by next inferior denomination ; thus proceed-

ing, till you have taken in the least known parts of

an integer.
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27. What is
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OF COIN, WEIGHT, AND MEASURE

TABLE I.

English Coin

£1 the intesrer.

sh- dec

9 -45

8 -4

«/t.
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•2 -000992

1 -000496

1 hhd. the integ.

radons- decimals

30 -476190

20 -317460
•158730

142S57
10
9

8 -126984

-mill
•095238
•079365
•063492
•047619
•031746
•015873

pints- decimals.

3 •005952

2 -003968

1 ^001984

TABLE VIL

Measure.

Liquid, 1 gallon

Dry, 1 quarter

the integer.

piyiis- dec- bush

4 •o 4
3 -375 3

2 -25 2

TABLE VIIL 1300

Long Meas. j200

1 mile the intes:. -^^0

90yards- decimals-

1000 -568182

900 -511364

800 -454545

700 -397727

600 ^340909

500 ^284091

227272
170454
113636

100 •056818

90 -051136

80 -045454

70 -039773

60 -034091

50 •0-28409

40 -022727

30 -017045

20 ^011364

400
300
200

80
70
60
50
40
30
20
10

9

8
7
6

5

4
3

2
1

1 day
10 ^005682

\f^^^

I pt- decim- peck-

3 -09375 3
•06^25

•031-25

decimals. ^ pks
•0234375 3

•015625 2
•0078125 1

decimals- pinti

•005859 3

•003906 2
•001953 1

9 -005114

8 ^004545

003977
003409
00-2841

002273
001704
•001136

000568^
feet- decimals.

2 -0003787

1 -0001894
nches- decimals-

6 -0000947

3 -0000474

1 -0000158

TABLE IX.

Time.

1 year the intes:.

Montk'i the same
as Pence in table II

days, decimals.

365 1-COOOOO

12
11

10

9

8
7
6

5

4

3
o

min.

30
20
10

9

8

7
6

5

4
3

-821918
-547945
•273972
•246575
•219178
•191781
•164383
•136986
•109589
•082192
•054794
•027397
•024657
•021918
•019178
•016438
•013698
•010959
•008219
•005479

j002739

the integ
decimals

-

-5

•458333
•476666
•375

•333333
•291666
•25

•208333
-166666
-125

-083333
-041666

TABLE X.

ClothMeasure

1 yd. the integer

Qrs- the same as

table IV^

nails- decimals

-

2 -125

1 ^0625

2 -001388

1 -000694

decimals.

-0-20833

•013888
•006944
•00625
•005655
•004861
•00-1166

003472
•002777

•002083

TABLE XL

Lead Weight

A fother of 19^
cwt. the integer

cwt- decimals

-

10 -51-282^

9 -461538

8 -410256

7 -358974
6 -307692
5 .'256410

4 .•2051-28

3 -153846
2 .102564

1 .051-282

qrs- decimals.
•2 .025641

1 -01-2820

lbs- decimals-

14 -0064102
13 -0059523

12 -0054945
11 -0050366

10 -0045787
9 -0041-208

8 -0036630
•003-2051

-{i027472

-C022893
-0018315

C013736
.0009157

/

6

5

4
3

2
1 -0004578



120 DECIMAL FRACTIONS.

THE RULE OF THREE IN DECIMALS.
If 26J yards cost £3 I6s. 3d. what will 32i yards come to?

yds. £ yds. Ans. £A VZs. %d.
26-5 : 3-8125 : : 32-25

32-25

26-5)122-953125(4-639*:

2. What will the pay of 540 men come to at £1 5s. 6d.

^pman? Ans. ^£688 10s.

3. If 7J yards of cloth cost £2 12s. 9d. 5 what will 140^
yards of the same cost? An.^. £47 16s- 3i-d.

4- If a chest of sugar, weighing 7 cwt- 2 qrs. 14 lb. cost

^£36 12s. 9d. ; what will 2 cwt. 1 qr. 21 lb. cost?

Jtll 14s. 2\d.^
5. A chest of tea weighs 3 qrs- 21| lb. and cost £24 13s.

6d. ; what is the price of 3| lb- at the same rate ? Ans. 16s. Ad.

6. What will 3 cwt. 18 lb, of tobacco come to, when IJ
lb. is sold for 3s. 6d. Ans. £38 Is. 3d.

7. What is the worth of 19 oz. 3 dwts. 5 gr. of gold, at

£2 19s. ^oz.? ^725. £56 lOs. 5d.—2J.
8. What is the expense of 827| yards of painting, at lO^^d,

^ yard? Ans. £36 4s. 3id^-}-

9. If I lent my friend £34 for | of a year ; how much ought

he to lend me x% of ayear to requite my kindness? Ans. £b\.
10. If I of a yard of cloth, that is 2| yards broad, make

a garment ; how much cloth, f ol' a yard wide, will make the

eame.^ Ans. 2-109375 yards.

11. If 1 ounce of silver cost|^5s. 6d. ; what is the price of a

tankard that weighs 1 lb. 10 oz. 10 dwts.? Ans. £6 3s. 9d.

12. If 1 lb. of tobacco cost 15|d. ; what cost 3 hogsheads,

weighing together 15 cwt. 1 qr. 19 lb.? Ans. £113 6s. S\d.

13. If 1 cwt. of currants cost £2 9s. 6d. ; what will 45 cwt.

3 qrs. 14 lb. cost at the same rate? ^725. c£H3 10s. 92d.

14. Bought 6 chests of sugar, each 6 cwt. 3 qrs. at £2 16s.

^ cwt. ; what do they come Xo} Ans. £113 8s.

15. Bought a tankard for £10 12s. at the rate of 5s. 4d. p
ounce, what was the weight.'^ ^715. 39 oz. 15 dvW.

16. Gave £187 3s. 3d. for 25 c\n 3 qrs. 14 lb. of tobacco,

at what rate did I buy it.^ lb. ? Ans. 15.id.

* Tiiree places are sufficient for finding the value of a decimal of £\
sterling by inspection.—Vide Rule, p. 124.
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17. Bought 29 lb. 4 oz. of coffee for £10 lis. 3d.; what
is the value of 3 lb. ? Ans. £\ Is. 8d.

18. If I give Is. Id. for 3| lb. of cheese, what will be the

value of 1 cwt. ? Ans, £\ l-is. 8d.

EXTRACTION OF THE SQUARE ROOT.

Extracting the Square Root, is to find out such a
number as being multiplied into itself, the product
will be equal to the given number.

Rule.—First. Point the given number, beginning
at the unit's place, then to the hundreds, and so upon
ever}" second figure throughout.

Secondly. Seek the greatest square number in the

first point towards the left hand, placing the square
number under the first point, and the root thereof in

the (juotient ; subtract the square number from the first

point, and to the remainder bring down the next point,

and call that the re solvend.

Thirdly. Double the quotient, and place it for a
divisor on the left hand of the resolvend ; seek how
often the divisor is contained in the resolvend, (except
the unit's place,) and put the answer in the quotient,

and also on the right-hand side of the divisor ; then
multiply by the figure last put in the quotient, and
subtract the product from the resolvend ; bring down
the next point to the remainder (-if any) and proceed
as before.

Roots
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2. What is the square root of 106929? A7is. 327.
3. What is the square root of 226874.1 ? Jlns. 1506-23-|-

4. What is the square root of 7596796? Jns. 2756-228-t-
T). What is the square root of 36372961 ? Ans. 6031.

6. What is the square root of. 22071204? ^ns. 4.698.

When the given number consists of a whole num
bor, and decimals together, make the number of deci-

mals even by adding ciphers to them; so that there

may be a point fall on the unit's place of the whole
number.
7. What is the square root of 3271-4207? j^ns. 57-19-|-

8. What is the square root of 4795-25731 ? Ans. 69-247 -f-

9. What 'is the square root of 4-372594 ? A?is. 2-091+
10. What is the square root of 2-2710957? ^^ns. 1-50701+
11. What is the square root of -00032754? ^^ns. -01809+
12. What is the square root of 1-270054? Jlns. M26-9+

TO EXTRACT THE SQUARE ROOT OF A VULGAR FRACTION-

Rule.—Reduce the fraction to its lowest terms,

then extract the square root of the numerator for a new
numerator, and the square root of the denominator for

a new denominator.

Note.—If the fraction be a surd, i. e. a number
where a root can never be exactly found, reduce it to

a decimal, and extract the root of it.

13. What is the square root of ffU? Ans, 5.

14. What is the square root of |||i ? Jlns, j.

15. What is the square root of j%%\%l Ans. ^>

C 16. What is the square root of |?f ? Ans. -89802-^

Surds. ] 17. What is the square root of f|i? Ans. -86602+

( 18. What is the square root of H| ? ^7is.-933099+

TO EXTRACT THE SQUARE ROOT OF A MIXED NUMBER.

Rule.— 1. Reduce the fractional part of the mixed
number to its lowest term, and then the mixed num-
ber to an improper fraction.

2. Extract the roots of the numerator and denomi-

nator for a new numerator and denominator.

Note.—If the mixed number given be a surd ; re-
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duce the fractional" part to a decima] : annex it to ihe

whole number, and extract the square root thereof.

19. What is the square root of olfi? Ans. 7i.

20. What is the square root of 27fV ] Ans. 51.

21. W^hat IS the square root of 9xt? Ans. 3i.

( 22. What is the square root of 85||? Ans. 9-27-h
Surds } 23. What is the square root of 8f ? Ans. 2-9519-|-

( 24. What is the square root of 6| ? Ans. 2-58194

THE APPLICATION.
1

.

How many square feet in the pavement of a square cour

yard, each side being 121 feet? Ans. 14-641 feet,

2. A sohd square of men is to be extended into hne, three

deep; of what number of men will each hne consist, if each

side of the square contains 219 men? Ans. 15987 men.

TO FIND A MEAN PROPORTIONAL BETWEEN ANY TWO
GIVEN NUMBERS.

Rule.—The square root of the product of the given

numbers is the mean proportional sought.

3. What is the mean proportional between 3 and 12 }

Ans. 3x12=36 then >v/36=6 the mean proportional.

4. What is the mean proportional between 12 and 27 T

Ans. I'S.

5. If a cheese be laid in an unequal balance, and weighs in

the one scale 45 lb. and in tlie other only 40 lb. : required its

true weight? ^/is. 42 lb. 7 oz,

TO FIND THE SIDE OF A SQUARE, EQUAL IN AREA TO
ANY GIVEN SUPERFICIES.

Rule.—The square root of the content of any given

superficies, is the square equal sought.

6. If the content of a given circle be 160: what is the side

of the square? Ans. 12*64911.

7. If the area of a circle is 750 : what is the side of the

square equal? Ans. 27*38612.

8. A square field containing 6 acres, is to be enclosed with

a hedge : what will be the length of each side ?

^715. 51M23-f feet.

9. There are two circular walks in a gentleman's pU d&ure
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ground, tlie diameter of the one is 60 yards, and the other 3

limes as large: what is its diameter? Jins. 103-923+yard8.

10. A gentleman has 2 fields ; the first measures 10 acres 38

poles, and the second, 6 acres, 3 roods, 12 poles : he wants to

exchange them with a square field of inferior land, but one-half

larger : required the side of the square 1 Ans. 64 poles, nearly.

THE AREA OF A CIRCLE GIVEN TO FIND THE DIAMETER.

Rule.—As 355 : 452, or, as 1 : 1-273239 : : so is

the area : to the square of the diameter :—or, multiply

the square root of the area, by 1-12837, and the pro-

duct will be the diameter.
11. What length of cord will be necessan^ to tie to a cow's

tail, the other end being fastened to the ground, to let her have
liberty of eating just an acre of grass, supposing the cow and
tail to be 5| yards in length? Ans. 6-136+perches.

THE AREA OF A CIRCLE GIVEN TO FIND THE PERIPHERY
OR CIRCUMFERENCE.

Rule.—As 113 : 1420, or, as 1 : 12-56637 : : the

area to the square of the periphery,—or, multiply the

square root of the area by 3*5449, and the product is

the circumference.
12. When the area is 12, what is the circumf.? Ans. 12-279S.

13. When the area is 160, what is the peripheiy .'' Ans. 44-839.

ANY TWO SIDES OF A RIGHT-ANGLED TRIANGLE GIVEN
TO FIND THE THIRD SIDE.

1. The base and perpendicular given, to find the hypothenuse:

Rule.—The square root of the sum of the squares

of the base and perpendicular, is the length of the

hypothenuse.

14. The wall of a castle /I o^^^^^o**^-

is 45 feet hi^h, and sur- / ^ 452=^2025

rounded with a ditch 60 X ^^ 60^=3600

feet broad ;
what length ^^y | 5625r75ft

must a ladder be to,reach ^"^y^ S 72—49
from the outside of the >/ "^

ditch to the top of /^ "% 145)725
the castle ? y^jtcK- ffi_

725
Ar\&. 75 feet. Base 60 feet.
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15. The wall of a town is 25 feet high, which is surrounded

by a moat of 30 feet in breadth : I desire to know the length

of a ladder that will reach from the outside of the moat to the

top of the wall ? A ns. 39-05-ffeet.

16. Two ships sail from the same port, one of them goes

due east 50 leagues, and the other due north : how far are they

then distant? Ans. 91 'Id leagues.

2. The hypothenuse andperpendicular given, to find the b(ise:

Rule.—The square root of the difference of the

squares of the hypothenuse and perpendicular is the

length of the base.

17. The wall of a castle, 45 feet high, is surrounded with a

ditch ; and a ladder 75 feet long will reach from the outside

of the ditch to the top of the wall : what is the breadth of the

ditch? Ans. 60 feet.

18. A ladder 40 feet long will reach a window 32 feet high

on the one side of a street, and on the opposite side another

window 24 feet high : what is the breadth of the street ?

Ans. 56 feet.

3. The base and hypothenuse given, to find the perpendicular

:

Rule.—The square root of the difference of the

squares of the hypothenuse and base is the height of

the perpendicular.
19. The wall of a castle is surrounded with a ditch 60 feet

broad, and it requires a ladder 75 feet long to reach from the

outside of the diteh to the top of the wall: what is its height?

Ans. 45 feet,

20. A line 27 yards long will exactly reach from the top

of a fort, on the opposite bank of a river which is 23 yards

broad ; required the height of the wall 1 Ans. 42 feet, 5 inches.

ANY NUMBER OF MEN BEING GFV^EN, TO FORM THEM INTO A
SQUARE BATTALIA, or to FIND THE NUMBER OF RANK & FILE-

Rule.—The square root of the number of men
given, is the number of men either in rank or file.

21. An army consisting of 331776 men ; I desire to know
how many rank and file ^ns. 576.

22. A square pavement contains 39601 square stones, ail

of the same size ; I demand how many are contained in one
of the sides? Ans. 199.
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EXTRACTION OF THE GUBE ROOT.
To extract the Cube Root is to find out a number,

which being multiplied into itself, and then into that

product, produceth the given number.
Rule.— 1. Point every third figure of the Cube

given, beginning at the unit's place ; seek the greatest

cube to the first point, and subtract it therefrom
;
put

the root in the quotient, and bring down the figures

in the next point to the remainder for a Resolvend.

2. Find a Divisor by multiplying the square of the

quotient by 3. See how often it is contained in the

resolvend, rejecting the units and tens, and put the

answer in the quotient.

3. To find the Subtrahend. 1. Cube the last figure

in the quotient. 2. Multiply all the figures in the quo-

tient by 3, except the last, and that product by the

square of the last. 3. Multiply the divisor by the last

figure. Adding these products together, gives the

subtrahend, which subtract from the resolvend ; to the

remainder bring down the next point, and proceed as

before.

Roots..

Cubes..

1 What is the cube root of 99252847 ?

99252847. (463

64=cube of 4

Divisor

Square of 4x3=48(35252 resolvend.

216 = cube of 6.

432 = 4X3 X by square of 6.

288 = divisor x' by 6.

33336 subtrahend.

Divisor.

Square of 46 X 3 = 6348)1916847 resolvend.

27 = cube of 3.

1242 =46x3 X by square of 3.

19044 = divisor X by 3.

1916847 subtrahenQ.

1^

1.
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Answers.
2. What is the cube root of 389017? 73
3. What is the cube root of 5735339'? 179
4.. What is the cube root of 32461759? 319
5. What is the cube root of 8460-^519 ? 4-39

6. What id the cube root of 259694072? 638
7. What is the cube root of 48228544 ? 364
8. What is the cube root of 27054036008 ?- -3002
9. Wliat is the cube root of 22069810125?- --2805

10. What is the cube root of 122615327232j?- -4968
•11. What is the cube root of 219365327791? 6031
12. What is the cube root of 673373097125?- 8765

When the given number consists of a whole
number and decimal together, make the number of

decimals to consist of 3, 6, 9, &c. places by adding
ciphers thereto, so that a point may fall on the unit's

place of the whole number.
Answers.

13. What is the cube root of 12-977875? 2-35

14. What is the cube root of 36155-027576 ?- -33-06^
15. What is the cube root of -001906624? -124

16. What is the cube root of 33.230979637?- -3-215+
17. What is the cube root of 15926-972504?- -25-16+
18. What is the cube root of -053157376 ? -376

TO EXTRACT THE CUBE ROOT OF A VULGAR FRACTION.

Rule.—Reduce the fraction to its lowest terms

;

then extract the cube root of its numerator and de-
nominator for a new numerator and denominator ; but
if the fraction be a surd., reduce it to a decimal, and
then extract the root from it.

Answers-

19. What is the cube root of UV- ---'•

20. What is the cube root of r¥/ ? h
21. What is the cube root of iff^?- |.

( 22. What is the cube root of f ? -•829+ *

Surds. } 23. What is the cube root of # ? -822+

( 24. What is the cube root of '| ?- -873+

TO EXTRACT THE CUBE ROOT OF A MIXED NUMBER.

Rule.—Reduce the fractional part to its lowest

terms, and then the mixed number to an improper frac-
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tion, extract the cube roots of the numerator and de-

nominator for a new numerator and denominator ; but
if the mixed number given be a surd, reduce the frac-

tional part to a decimal, annex it to the whole num-
ber, and extract the root of it. .

' Anstoers.

25. What is the cube root of 12^?? 2i.

26. What is the cuhe root of 3I3V3? —-3;.

27. What i< the cube root of ^Oofo^l 7f.

( f28. What is the cube root of 1\1- 1-93+
Surds. } 29. What is the cube root of 9j? 2-092+

( 30. What is the cube root of 8f ? 2-057-1-

THE APPLICATION.
1. How many cubical inches in a cubical piece ot timber

47 inches long, 47 inches broad, and 47 inches deep ?

Ans. 103823.

2. A cellar dug 12 feet every way, in length, breadth, and

depth ; how many solid feet of earth were taken out of it ?

Ans. 1728.

3. A stone of cubic form contains 389017 solid feet; what

is the superficial contents of one of its sides ^ ^nS' 5329.

TO FIND TWO MEAN PROPORTIONALS BETWEEN TWO
NUMBERS GIVEN.

Rule.—Divide the greater extreme by the less, and
the cube root of the quotient multiplied by the less

extreme gives the less mean ; multiply the said cube
root by the less mean, and the product will be the

greater mean proportional.

4. What are the two mean proportionals between 6 and

162?
'

Ans. 18 and 54.

5. What are the two mean proportionals between 4 and

108? Ans. 12 and 36.

rO FIND THE SIDE OF A CUBE THAT SHALL BE EQUAL IN

SOLIDITY TO ANY GIVEN SOLID, AS A GLOBE, CYLIN-DER,
PRISM, CONE, &c.

Rule.—The cube root of the solid contents of any
«olid body given, is the side of the cube of equal so-

iidity.
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6. If the solid content of a globe be 10648 ; what is the

side of a cube of equal solidity ? Ans. 22.

7. Required the side of a cubical vessel that will contain 8

gallons of liquor? ^ns. 13+ inches.

8. What is the inside length of the sides of a bin in a cubical

form, which is to contain 1000 bushels of barley, Imperial

measure p Ans. 130'-i+ inches.

THE SIDE OF THE CUBE BEING GIVEN, TO FIND THE SIDE
OF THE CUBE THAT SHALL BE EITHER GREATER OR
LESS IN QUANTITY TO THE CUBE GIVEN.

Rule.—Cube the side given ; and enlarge or

diminish it, in the proportion required : the cube root

of that number, is the side sought.

9. The side of a cubical vessel is 12 inches ; it is required

to find the side of another vessel, that is to contain three times

as much ? ^ns. llf^jy inches.

10. The side of a cubical cistern is 60 inches, and holds a

certain quantity of water : what is the side of another, which
is only one-third of the quantity? ^ins. 41'5-hinches,

EXTRACTING OF THE BIQUADRATE ROOT.

To extract the Biquadrate Root is to find out a num-
ber, which being involved four times into itself, will

produce the given number.
Rule.—First extract the square root of the given

number, and then extract the square root of that square
root, and it will give the biquadrate root required.

1. What is the biquadrate of 27 ? Ans. d3U4^1.

2. What is the biquadrate of 76 ? Ans. 33362176.
3. What is the biquadrate of 275? Ans. 5719140625.
4. What is the biquadrate root of 531441 ? Ans, 27.

5. What is the biquadrate root of 33362176 ? Ans. 76.

6. What is the biquadrate root of 5719140625? Ans. 275.

A GENERAL RULE
FOR EXTRACTING THE ROOTS OF ALL POWERS.

1. Prepare the number given for extraction, by
F 2
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pointing off from the unit's place as the root required

directs.

2. Fiod the first figure in the root by the table of

powers which subtract from the given number.

3. Bring down the first figure in the next point to

the remainder, and call it the dividend.

4. Involve the root into the next inferior power to

that which is given ; multiply it by the given power,

and call it the divisor.

5. Find a quotient figure by common division, and
annex it to the root ; then involve the whole root into

the given power, and call that the subtrahend.

6. Subtract that number from as many points of the

given power, as are brought down, beginning at the

lower place, and to the remainder bring down the first

figure of the next point for a new dividend.

7. Find a new divisor, and proceed in all respects

as before.

1. What is the square root of 141376?

141376(376
9— 3X2 = 6 divisor

6)51? dividend. 37 x 37 = 1369 subtrahend.

37 X 2 = 74 divisor.

376 X 376 = 141376 subtrahend.
1369 subtrahend.

74) 447 dividend.

141376 subtrahend.

2. What is the cube root of 53157376 ?

53157376(376
27

3X 3X 3=27 divisor.

27)261 dividend.
| 37^ 37^ 37=50653 subtrahend

"50653 ' subtrahend
^'^^ ^^^ 3=4107 divisor.

50b5d subtrahend
376^376x376=53 157376subtrahend

4107)25043 dividend.

53157376subtrahend
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3. What IS the biquadrate root of 19987173376?
19987173376(376
81

108)1188

I 874 161

dividend,

subtrah'd

dividend.20261 2)124.5563

19987173376 subti-ah'd

3X 3X 3X 4=108 divisor.

37X 37X 37X 37=1874161 subtrah'd.

37X 37X 37X 4=202612 divisor.

376X376X376X376=19987173376 subtrah'd

COMPOUND INTEREST.
The following letters are made use of in Compound

Interest :—A, the amount ; P, the principal ; T, the

time ; R, the amount of £1 for 1 year at any given
rate, which is thus found : As 100 : 105 : : 1 : 1-05.

As 100 :: 105-5 :: 1 : 1-055.

TABLE OF THE AMOUNT OF £1 FOR ONE YEAR.

Rates
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Note.—The foregoing table is thus made : As 100

: 105 : : 1 : 1-05 for the first year ; then, As 100 : 105 :

:

r05 : 1*1025 second year, &c.

1. When P, T, R, are given to find A.

Rule.—p X r'= A.

1. What will ^^225 amount to in 3 years time, at 5 p cent.

M annum? Ans. l-05xl-05xl-05=M.5762.5,
^ then M57625xi;225=jt;260 ys. 3|(i.

2. What will £200 amount to in 4? years, at 5 p cent. ^
annum? ^7i5. £24^3—2-025.

3. What will oC-i50 amount to in 5 years, at 4 ,|p cent, p
annum? Ans. £54-7 9s. lOJd.

4. What will jG500 amount to in 4 years, at 5^ ^ cent. ^
annum? Ans, £619 8s. 2|d.

II. When A, R, T, are given to find P.

Rule. ,= P.

5. What principal being put to interest will amount to £260
9s. 3|d. in 3 years, at 5 gj cent, p annum?

l•05xl•05x^05=l•157625-^^«-46ff|5=£225 Ans.

6. What pnncipal being put to interest will amount to £243
2s. in 4 years, at 5 ^ cent. ^ annum ? Ans. £200.

I. What principal will amount to £547 9s. 10|d. in 5

years, at 4 ,j? cent, p annum ? Ans. £450.

8. What principal will amount to £619 8s. 2Jd. in 4 year?,

at 5| p cent. ? ^715. £500.

III. When P, A, T, are given to find R.

„ a
,

( which being extracted by the rules
ULE. ^— ,

^ ^^ extraction, (the time given in

the question showing the power,) will give R.

9. At what rate p cent, will £225 amount to £260 99.

3|d. in 3 years? * Ans. 5 ^ cent.

260^^^25=1.157625, the cube root of which (it heing

the 3rd power) = 1-05 = 5 ^ cent.

10. At what rate ^ cent, will £200 amount to £243 2s.

in 4 years ? *dns. 5 p cent.

II. At what rate p cent, will £450 amount to £547 9s.

lO^d. in 5 years? Ans. 4 ^ cent.
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12. At what rate ^ cent, will

3d. in 4 years?

IV. When P, A, R,

£500 amount to £619 8s.

Ans. 5i p cent.

are given to find T.

Rule. = /',

260.46o625_, ,g-g25 ^'^^'^325

which being continually divided

p '
( by R till nothing remains, the

number of ihose divisions will be equal to T.

13. In what time will £225 amount to £260 9s. 3|d. at 5

p cent. ? *dns. 3 years.

1.05 1.0-5

three times sought.

U. In what time will £200 amount to £243 2s., at 5 ^
cent. ? Jins. 4 years.

15. In what time will £450 amount to £547 9s. I0|d. at

4" p cent. 1 Ans, 5 years.

16. In what time will £500 amount to £619 8s. 3d.,'at 5i

p cent. ? jlns. 4 years.

225 "
'

1.05

the number of divisions bein

ANNUITIES, OR PENSIONS,
IN ARREARS.

Note.—U represents the annuity, pension, or yearly

rent; A, R, T, as before.

A TABLE SHOWING THE AMOUNT OF £1 ANNX'ITY FOR ANY
NUMBER OF YEARS UNDER 31, AT FIVE AND SIX PER
CENT. PER ANNUM.

Years
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Note.—The preceding table is made thus : take the
first year's amount, which is £1, multiply it by 1-05-^

l=2-05=second year's amount, which also multiply
by l-054-l=3-1525=third year's amount.

I. When U, T, R, are given to find A.

Rule.— ^rzT =A? or ^Y ^he table thus :

Multiply the amount of £1 for the number of years,

and at the rate per cent, given in the question, by the

annuity, pension, &c. and it will give the answer.

17. What will an annuity of £50 ^ annum, payable yearly,

amount to in 4- vears, at 5 ^ cent. ?

^nn....^.J'^' i-05xl-05xl-05xl-05xi:50=60-77531250, then
^^^^^^=£215 10s. l^d. or, by the table, thus, 4-31012x£50^•^^^

=£215 10s. \\d.

18. What will a pension of £45 p annum, payable yearly,

amount to in 5 years, at 5 ^ cent. I Jlns. £248 13s. 0|d.
19. If a salary of £40 ^ annum, to be paid yearly, be for-

borne 6 years, at 6 ,gj cent, what is the amount ?

Ans. £279 Os. 3d.

20. If an annuity of £75 p annum, payable yearly, be
omitted to be paid for 10 years, at 6 ^ cent what is the

amount? ^m. £988 lis. 2id.
4

II. When A, R, T, are given to find U.

Rule. r=U.

21. What annuity, being forborne 4 years, will amount to

£215 10s. Ud. at 5 ^ cent.?

215-5062OX 105—215-50625 _
^^^- ro5>ri^5x 1^05 x i.oo -1 ~ ^^^•

22. What pension, beins; forborne 5 years, will amount to

£248 13s. Id. at 5 ^ cent.? Ans. £45.
23. What salar}^ being omitted to be paid 6 years, will

amount to £279 6s. 3d., at 6 |p cent.? Ans. £40.
24. If the payment of an annuity being forborne 10 years,

amount to £988 lis. 2id-j at 6 ^ cent, what is the annuity I

Ans. £75.

III. When U, A, R, are given to find T.
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Rule.
ar-ru- = r'

which being continually

divided by R, till nothing

remains, the number of those divisions will be equal

toT.
25. In what time will £50 ^ annum amount to je2l5 lOa.

l^d., at 5 <jp cent, for non-payment]

j„. 215 50625Xi~05-f-50—215-50625 , oircAcoc v uu •Ans. — =1'21550625 which bemsrcon-
oO =*

tinually divided by R,the number of the divisions will be=4 years.

26. In what time will £4r5 p annum amount to j£24<8 13s.

Id., allowing 5 ^ cent, forbearance of payment]
Ans. 5 years

27. In what time will £40 p annum amount to ^279 Os.

3d., at 6
i;?

cent. ? Ans. i) years.

28. In what time will £75 ^ annum amount to £9SS lis.

2id,, allowing 6 p cent, for forbearance of payment

'

Ans, 10 years.

PRESENT WORTH OF ANNUITIES, PENSIONS, &c.

A TABLE SHEWING THE PRESENT WORTH OF £1 ANNUITY
FOR ANY NUMBER OF YEARS UNDER 31, REBATE AT FIVE
AND SIX PER CENT.

Years\
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which^l-05=-90703, added to the first year's present

worth^l-85941, the second year's present worth:

then 90703^1 -05 and the quotient added to 1-85941=

2-72324, third year's present worth.

I. When U, T, R, are given to find P.

P u Or, by the table, thus : Multi-
KuLE.—w-^ _ tiply the present worth of £1

r—1 ^ ' annuity for the time and rate

p cent, given, by the annuity, pension, &c. it will

give the answer.

29. What is the present worth of an annuity of j£30 p
annum, to continue 7 years, at 6 i|^ cent.? Ans. £167 9s. 5\cl.

'^ =19-9517. 30-19.9517= 10-0483 !^?=£1674716.
1-50363 1-06—1

By the table, 5-5S238 X 30 = £167-4716.

30. Whatis the present worth of a pension of£40 ^ annum,

to continue 8 years, at 5 ^ cent. Ans. £258 10s. 6i(i.

31. What is the present worth of a salary of £3f), to con-

tinue 7 years, at 6 ^ cent.? Ans. £195 7s. 8d.

32. What is the yearly rent of £50, to continue 5 years,

worth in ready money, at 5 ,(]? cent.] An^. £216 9s. 5^d.

II. When P, T, R, are given to find U.

Rule.— ^ —r^— =lj
rt—

1

33. If an annuity be purchased for £1674716, to be con-

tinued 7 years, at 6 ^ cent, what is the annuity ?

167-4716X 1-503633<T06 — 167-4716 XT-50363

1-50363 — 1
' - ^'^^•

3-k If the present payment of £258 10s. 6|d. be made for

a salary 8 years to come, at 5 c^ cent. ; what is the salary ?

Ana. £40.

35. If the present payment of £195 7s. 8d. be required for

a pension for 7 years to come, at 6 ^ cent. ; what is the pen-

sion 1^ Ans. £35.

36. If the present worth of an annuity, 5 years to come, be

£216 9s. 5H-., at 5 .^ cent. ; what is the annuity 1 jSns. £50.

,^lll. When U, P, R, are given to find T.
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n ^
,, ^ which being continually

p + u—pr
I
divided by R, till nothing

remains, the number of those divisions will be equal

toT.
37. How long may a lease of £30 yearly rent, be had for

£167-4716, allowing 6 ^ cent, to the purchaser?*
30

l'50363,.which being continually divided,
167-4716+30- 177-5198

^^^ J,^j^ber of those divisions will be

= to T*= 7 years. Arts.

38. If £258 10s, 6id. is paid down for a lease of £40 p
annum, at 5 ^ cent. ; how long is the lease purchased for?

Ans. 8 years.

39. If a house is let upon lease for £35 ^ annum, and the

lessee makes present payment of £195 7s. 8d., he being al-

lowed 6 ^ cent. ; I demand how long the lease is purchased
for? Ans. 7 years,

40. For what time may a lease of £50 ^ annum be pur-

chased, when present payment is made of £216 9s. 5Jd., at

5 ^ cent. ? ^ins. 5 years.

ANNUITIES, LEASES, &c.
TAKEN IN REVERSION.

I—TO FIND THE PRESENT WORTH OF ANNUITIES, LEASES,
&c. TAKEN IN REVERSION.

Rule.—Find the present worth of the !l_p
annuity, &c. at the given rate, and for the

'^ ~ n— •

time of its continuance ; thus, r—

1

2. Change P into A, and find what principal being

put to interest will amount to P at the same
rate, and for the time to come, before the 2-=P.
annuity commences, "which will be the ''^

present worth of the annuity, &c.

41. What is the present worth of a reversion ol a lease of

£40 p annum, to continue for 6 years, but not to commence
till the end of 2 years, allowing 6 ^ cent- to the purchaser?

Ans. £175 Is. l^d.

^ 28-1984. 1!^?^1^= 196-6933. ^^"^'^^^^^X 175.0563.
1-41862 , 106— 1 11236

42. What is the present worth of a reversion of a lease of
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£60 ^ annum, to continue 7 years, but not to commence till

tlie end of 3 years, allowing 5 p cent- to the purchaser?
Ans. £-2-29 18s. 2|d.

43. There is a lease of a house at j£30 p annum, which
is yet in being for 4 years, and the lessee is desirous to take

a lease in reversion for 7 years, to begin when the old lease

shall be expired ; what will be the present worth of the said

lease in reversion, allowing 5 p cent, to the purchaser?
Ans. £142 16s. S^d.

11. TO FIND THE YEARLY INCOME OF AN ANNUITY, &c.

TAKEN IN REVERSION.

Rule.—Find the amount of the present worth at

the given rate, and for the time before the annuity-

cornmences ; thus, pr'= A.
Change A into P, and find what yearly rent being

sold will produce P, at the same rate,
^ ^ ,

and for the time of its continuance, ^ IzFH __u
w^hich will be the yearly sum re- r'-^

quired ; thus,

44. What annuity, to be entered upon 2 years hence, and

then to continue 6 years, may be purchased for j£ 175-0563,

at 6^ cent.? Ans. £^0.
40175-0563 X M236 = 196-6933

196-6933X 1-418.52X1 06— 279-01337
then = £40.

1-41852—

1

45. The present worth of a lease of a house is j£299 ISs,

3d. taken in the reversion for 7 years, but not to commence
till the end of 3 years, allowing 5 p cent, to the purcliaser,

what is the yearly rent? jins. <£60.

46. There is a lease of a house in being for 4 years, and

the lessee being minded to take a lease in reversion 7 years,

to begin when the old lease shall be expired, paid down -£142

I6s. 3id. ; what was the yearly rent of the house, when the

lessee was allowed 5 p cent, for present payment? Aiu, j£30.

PURCHASING FREEHOLD OR REAL ESTATES;
SUCH AS ARE BOUGHT TO CONTINUE FOR EVER.

I. When U, R, are given to find W,
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Rule. =W.
r— 1

47. What is ihe worth of a freehold estate of JG50 p annum,
allowing 5 ^ cent, to the buyer? 50 _ j^jqOo ^q^^is

105—

1

48. What is an estate of £140 ^ annum, to continue for

ever, worth, in present money, allowing 4 ^ cent, to the

buyer? ^ns. £3500.
49. If a freehold estate of =£75 yearly rent was to be sold,

what is the worth, allowing the buyer 6 |? cent.? Ans. £1250.

II. When W, R, are given to find U.

Rule.—lu X r - 1 = U.

50. If a freehold estate is bought for £1000, and the allow-

ance of 5 (gj cent, is made to the buyer, what is the yearly rent?
1-05— 1 = -05, then 1000 X -05 = £50. Ans..

51. If an estate be sold for £3500, and 4 ^ cent, allowed

to the buyer, what is the yearly rent? Ans. .£140,

52. If a freehold estate is bought for £1250 present money,
and an allowance of 6 ^ cent, made to the buyer for the

same, what is the yearly rent ? Ans, £75.

III. Whe7i W, U, are given to find R.
w -\-u

Rule.— = R.w
53. If an estate of £50 p annum be bought for £1000,

what is the rate p cent. ? io^n_50
^.^^ ^ ^ ^ ^^^^^ ^^_

54. If a.freehold estate of £140 ,j^ annum be bought for

£3500, what is the rate p cent, allowed? Ans. 4 p cent.

55. If an estate of .£75 p annum is sold for £1250, what

is the rate p cent, allowed? Ans. 6 V cent.

PURCHASING FREEHOLD ESTATES IN REVERSION.

I—TO FIND THE WORTH OF A FREEHOLD ESTATE IN

REVERSION.

Rule.—Find the worth of the yearly ^ _ y^r

rent; thus, ^—

1

Change W into A, and find what principal being

put to interest will amount to A, at the same rale,
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and for the time to come, before the estate commences,

and that will be the worth of the estate in ^ _ p
reversion ; thus, rt

56. If a freehold estate of £50 ^ annum, to commence 4

years hence, is to be sold, what is it worth, allowing the pur-

chaser 5 W cent, for present payment? Ans, £H22 14s. Ud.

-?^, = 1000, then-^ = £822-70625.
l-Oo—

1

' 12100

57. What is an estate of £200, to continue for ever, but

not to commence till the end of 2 years, worth, in ready money,
allowing the purchaser 4 p cent. ? Ans. £4:622 15s. 7d.-)-

58. What is an estate of ^£240 p annum worth in ready

money, to continue for ever, but not to commence till the end

of 3 years, allowance being made at 6 ^p cent. ?

Ans. £3358 9s. lO^d.^

II TO FIND THE YEARLY RENT OF AN ESTATE TAKEN
IN REVERSION.

Rule.— Find the amount of the worth of the es-

tate, at the given rate and time before it commences

;

thus, iv7i= A.

Change A into \V, and find what yearly rent be-

incr sold will produce Uj at the same rate ; thus,

1^^L.-^Z:^'=U, which will be the yearly rent required.

59. If a freehold estate, to commence 4 years hence, is

sold for £822-70625, 'allowing the purchaser 5 ^ cent., what

is the yearly income ? Ans. £50.
First, £822-70625 X 1-2155 = 1000.

1000X105X 1-05— 1050 ^_„
then — = £oU.

1-05

60. A freehold estate is bought for £4622 ]5s.7id., which

does not commence till the end of 2 years, the buyer being

allowed 4 p cent, for his money ; I desire to know ihe yearly

income? Ans. £200.

61. There is a freehold estate sold for £3358 9s. lO^d.,

but not to commence till the expiration of 3 years, allowing

6 io cent, for present payment ; what is the yearly income ?^ "^
'

^715. £240.
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REBATE, OR DISCOUNT.

^ TABLE SHOWING THE PRESENT WORTH OF.^1 DUE ANT
'

NUMBER OF YEARS, TO COMMENCE UNDER 31, REBATE

AT 5 AND 6 PER CENT.

Years. 5 per cent.

1
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hence, but it is agreed to be paid in present money ; what sum
must the creditor receive, rebate being made at 6 ,|^ cent. ?

Am. £350.

II. When P, T, R, are given to find S.

Rule.—p X r'= S.

4<. If a sum of money, due 4 years hence, produce j£250 for

the present payment, rebate being made at 6 ^ cent, what was
the fum first due? i:250Xl-2G247 = £3l5 12s. 4|d. Ans.

5. If i;^24'5 be received for a debt payable 7 years hence,

and an allowance of 5 ,|p cent, to the debtor for present pay-

ment, what was the debt? Ans. ^£344 14s. 9|d.

6. There is a sum of money due at the expiration of 4

years, but the creditor agrees \o take j£350 for present pay-

ment, allowing 6 p cent, what was the debt ?

Ans. £441 175. Ad.

III. When S, P, R, are given to find T.

•n i__wjwhich being continually divided

P ( by R, till nothing remains, the

number of those divisions will be equal to T.

7. The present payment of j£250 is made far a debt of

J£315'6175, rebate at 6 p cent.: in what time was the debt

payable ? ^ns. 4> years.
315'6175_ ^ -^ j

which being continually divided, those divi-

250 ~ "*
^ sions will be equal to 4=^ the number of years.

8. A person receives ^£24 5 now for a debt of £344 14s.

9jd., rebate being made at 5 ^ cent. I demand in what time

the debt was payable? j9ns. 7 years,

9. There is a deb( of ^£441 17s. 4d. due at a certain time

to come, but 6 p cent, being allowed to the debtor for the pre-

sent payment of £350, I desire to know in what time the sum
should have been made without any rebate ? Ans. 4 years.

IV. When S, P, T, are given to find R.

^ s A which being extracted by the rules
^~^

( of extraction, (the time given in

the question showing the power,) will be equal to R.

10. A debt of j£3 15*6 175 is due 4 years hence, but it is



REBATE, OR DISCOUNT 143

agreed to take £250 now, what is the rate p cent, that the

rebate is made at? Ans. 6 ^ cent.

^^^^= 1-26247
; V 1-26247= 1-06 = 6 ^ cent.

1 l.'The present worth of c£344 14s. 9Jd., payable 7 years

hence, is £245, at what rate p cent, is rebate made ?

Ans. 5 p- cent.

12. There is a debt of £441 17s. 4d., paj^able in 4 years

time, but it is agreed to take £350 present payment; I desire

to know at what rate ^ cent, rebate is made ? Ans. 6 ^ cent.

PART IV

DUODECIMALS
;

OR, WHAT IS GENERALLY CALLED

CROSS MULTIPLICATION AND SQUARING OF DIMEN-
SIONS BY ARTIFICERS AND WORKMEN.

RULE FOR MULTIPLYING DUODECIMALLY.

1. Under the multiplicand write the corresponding
denominations of the multiplier.

2. Multiply each term in the multiplicand (begin-

ning at the lowest) by the feet in the multiplier ; write
each result under its respective term, observing to

carry an unit for every 12, from each lower denomi'
nation to its next superior.

3. In the same manner multiply the multiplicand
by the primes in the multiplier, and write the result

of each term one place more to the right hand of those
in the multiplicand.

4. Work in the same manner with the seconds in
the multiplier, setting the result of each term two
places to the right hand of those in the multiplicand,
and so on for thirds, fourths, &c.
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I.—MEASURLNG BY THE FOOT SQUAKE.
As Glaziers' and Masons' Flat-work.

19. There is a house with 3 tier of windows, 3 in a tier,

the height of the first tier 7 feet 10 inches, the second 6 feet

8 inches; and the third 5 feet 4 inches, the breadth of each is

3 feet 1 1 inches : what will the glazing come to at 14}d. p
foot?

DUODECIMALS.

ft. in.

7 10 ) the

6 8 (heights '^'' '"•^''•

5 4 S added. 233 6 at 14d. 1?- foot.

19 10
3 windows.
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25. A room painted 97 feet 8 inches about, and 9 feet 10

inches high ; what does it come to at 2s. 8|d. per vard .-

Ans. £14 lls'.2U.

26. "VViiat is the content of a piece of wainscoting in yards

square that is 8 feet 3 inches long, and 6 feet 6 inches broad,

and what will it come to at 6s. 7id. p yard?
Ans. £1 19s. dXd.

27. "What will the paving a ccurt-vard come to at 3s. 2d.

p yard, if the length be 27 feet 10 inches, and the breadth

14' feet 9 inches?
"^

Ans. £1 4s. 5|d.

28. A person has paved a court-yard 42 feet 9 inches in

front, and 68 feet 6 inches in depth, and in this he laid a
foot-way the depth of the court, of 5 feet 6 inches in breadth :

the footway is laid with purbeck stone, at 3s. 6d. p yard, and
the rest with pebbles, at 3s. p yard ; what will the whole
come to?

"
' Ans. £49 17s. OJ-d.

29. What will the plastering a ceiling, al lOd. p yard, come
to, supposing the length 21 feet 8 inches, and the breadth 14

feet 10 inches? ^ Jns. £1 9s. 9d.

30. What will the wainscoting a room come to at 6s. p
square yard, supposing the height of the room (taking in the

cornice and moulding) is 12 feet 6.inches, and the compass 83
feet 8 inches, the three window shutters each 7 feet 8 inches

by 3 feet 6 inches, and the door 7 feet by 3 feet 6 inches ? The
shutters and door being worked on both sides, is reckoned work
and half work. Ans. £36 12s. 2id.

I

I

in.-MEASURIiNG BY THE SQUARE OF 100 FEEl
As Flooring, Partitioning, Roofing, Tiling, fyc.

31. In 173 feet 10 inches in length, and 10 feet 7 inches

in height of partitioning, how many squares?

Ans. 18 squares, 39 feet, 8 inches, 10 p.

32. If a house of three stories, besides the ground floor, was
to be floored at £6 10s. p square, and the house measured 20

feet 8 inches, by 16 feet 9 inches: there are 7 fire-places,

whose measures are—two of 6 feet, by 4 feet 6 inches each
;

two of 6 feet, by 5 feet 4 inches each ; two of 5 feet 8 inches,

by 4 feet 8 inches ; and the seventh of 5 feet 2 inched by 4

feet ; and the well-hole for the stairs is 10 feet 6 inches, by 8

feet 9 inches : what wih the whole come to ?

Ans. £53 13s. V^d.
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33. If a houso measures within the walls 52 feet 8 inches in

length, and 30 feet 6 inches in breadth, and the roof be of a tme
pitch, what will it come to roofing at 10s. 6d. p square ^

Ans. £12 12*. ll|(f.

Note.—111 tiling, roofing, and slating, it is custom-
ary to reckon the flat and half of any building within
the walls, to be the measure of the roof of that build-

ing, when the said roof is of a true pitch, i. e. when
the rafters are J of the breadth of the building; but
if the roof is more or less than the tme pitch, they mea-
sure from one side to the other, with a rod or string.

34-. What will the tiling of a barn cost, at 25s. 6d. ^ square ;

the length being 43 feet 10 inches, and breadth 27 feet 5 inches

on the flat, the eave-boards projecting 16 inches on each side '?

.^ns. £24 9s. 5|d.

IV.—MEASURING BY THE ROD.

Note.—Bricklayers always value their work at the

rate of a bricli: and a half thick ; and if the thickness

of the wall be more or less, it must be reduced to

that thickness by this

Rule.—Multiply the area of the wall by the num-
ber of half-bricks the thickness the wall is of; the

product, divided by 3, gives the area.

35. If the area of a wall be 4085 feet, and the thickness two

bricks and a half, how many rods does it contain? jins.2o rods

36. If a garden wall be 234 feet round, and 12 feet 7 inches

high, and 3 bricks thick ; how many rods does it contain?
Ans. 23 rods, 130 feet, 7 in.

37. How many square rods are there in a w^all 622 ^^^^

long, 14 feet 8 inches high, and 2| bricks thick ?

Ans. 5 rods, 166 feet, 6 in.-j-

38. If the side walls of a house be 28 feet 10 inches in

length, and the height of the roof from the ground 55 feet 8

inches, and the gable, (or triangular part at the top) to rise 42

course of bricks, reckoning 4 course to a foot, Now^, 20 feet

high is 2h bricks thick, 20 feet more at 2 bricks thick, 15 feet 8

inches more at H brick thick, and the gable at 1 brick thick

;

what will the whole work come to at £5 iGs. p rod?
^ns. £48 12s. 7d.
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PART V

THE MENSURATION OF CIRCLES, &c.

A circle is a plain figure, contained under one line,

which is called a circumference, unto which all lines

drawn from a point in the middle of the figure, called

the centre, and falling upon the circumference, are

equal the one to the other. The circle contains more
space than any plain figure of equal compass.
The proportion of the diameter of a circle to the

circumference was never yet exactly found, notwith-

standing many eminent and learned men have lab-

oured very far therein ; among whom the excellent

Van Culen has hitherto outdone all, in his having
calculated the said proportion to thirty-six places of

decimals, which are engraven upon his tombstone in

S*. Peter's church in Leyden.
Let it be required to find the area of a circle whose

diameter is an unit. By the proportion of Van
Culen, if the diameter be 1, the circumference will

be 3-14159265, &c. of which 3'1416 is sufficient in

most cases. Then the rule teaches, to multiply half

the circumference by half the diameter, and the pro-

duct is the area: that is, multiply 1-5708 by -5, {viz.

half 3-1416 by half 1) and the product is '7854,

which is the area of the circle whose diameter is 1.

Again, if the area be required when the circum-

ference is 1, first find what the diameter will be, thus

:

3-1416 : to 1::1 to -318309, which is the diameter when
the circumference is 1. Then multiply half -318309

by half 1, that is -159154 by -5, and the product is

•079577, which is the area of a circle whose circum-

ference is 1.

If the area be given to find the side of the square

equal, you need but extract the square root of the



MENSURATION. 149

area given, and it is done. So that the square root

of -7854 is 8862, which is the side of a square equal

when the diameter is 1. And if you extract the

square root of -079577 it will be -2821, which is the

side of the square equal to the circle whose circum-

ference is 1.

If the side of a square within a circle be required,

if you square the semi-diameter, and double that

square, and out of that sum extract the square root,

that shall be the side of the square, which may be

inscribed in that circle : so if the diameter of the

circle be 1, then the half is "o, which squared is -25,

and this doubled is "5, whose square root is '7071, the

side of the square inscribed.

From what has been here said, the ingenious scho-

lar will easily perceive how all other proportional

numbers are found, and may examine them at leisure.

We shall now proceed to the different problems.

Problem 1.—Having the diameter and the circum-
ference to find the area.

Every circle is equal to a parallelogram, whose
length is equal to half the circumference, and the

breadth equal to half the, diameter ; therefore multi-

ply half the circumference by half the diameter, and
the product is the area of the circle.

Thus, if the diameter of a circle, that is, the line

drawn cross the circle through the centre, be 22*6

;

and if the circumference be 71, the half of 71 is 35*5,

and* the half of 22*6 is 11-3, which multiplied to-

gether, the product is 401*15, which is the area of the

circle.

Problem 2.—Having the diameter of a circle to

ilnd the circumference.

As 7 : 22, so is the diameter to the circumference.
Or, as 113 : 355, so is the diameter to the circlimfer-

ence. Or, as 1 : 3*141593, so is the diameter to the

circumference.
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Let the diametej, as in the first problem, be 22'6.

This muhiplied by 22, and the product divided by 7,

gives 71-028 for the circumference ; but the other two

proportions are more exact, as appears by the follow-

ing work :

—

3-141593

22 6



MENSURATION. 15

Problem 4.—Having the diameter of a circle to

find the area.

All circles are in proportion one to another, as are

the squares of their diameters, (by Euclid, lib. xii.

prop. 2.) Now the area of a circle whose diameter

is 1, will be -786398, according to Van Culen's pro-

portion before mentioned ; but for practice -7854 will

be sufficient. Therefore, as 1 (the square of the dia-

meter 1) is to -7854, so is 510-76 (the square of 22 -G,

the diameter of the given circle) to 401*15 the area

of the given circle.

Problem 5.—Havinsr the circumference of a circle

to find the area.

Because the diameters of circles are proportional

to their circumferences ; that is, as the diameter of

one circle is to its circumference, so is the diameter
of another circle to its circumference : therefore the

areas of circles are to one another as the squares of

the circumferences. And if the circumference of a
circle be 1, the area of that circle will be '07958, then

the square of 1 is 1, and the square of 71 (the cir-

cumference of the former circle) is 5041. Therefore

it will be, as 1 : -07958 : : 5041 : 40M6278.
Problem 6.— Having the diameter, to find the side

of a square equal in area to that circle.

If the diameter of a circle be 1, the side of a square

equal thereto will be '8862. Therefore, as 1 : 8862 ::

22-6 (the diameter) : 20-02812, the side of the square.

Problem 7.—By having the circumference, to find

the side of the square equal thereto.

If the circumference of a circle be 1, the side of

the square equal will be -2821. Therefore, as 1 :

2821 :: 71 (the circumference) : 20*0291, the side of

the square.

Problem 8.—Having the diameter, to find the side

of a square, which m.ay be inscribed in that circle.

if the diameter of a circle be 1, the side of the
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square inscribed will be -7071. Therefore, as 1 :7071

:: 22 "6 : 1 5*98046, the side inscribed. Or, if you square

The semi-diameter, and double that square, the square

root of the double square will be the side of the

square inscribed.

Problem 9.—Having the circumference, to find the

side of a square which may be inscribed.

If the circumference be 1, the side of the square in-

scribed will be •225-1. Therefore, as 1 : '2251 :: 71 :

15-9821, the side of the square.

Problem 10.—Havingthe area, to find the diameter
If the area of a circle be 1, the square of the dia-

meter is 1-2732. Therefore, as 1 : 1-2732 :: 401-15 :

510-744180, the square root of which is 22-599, the

dinmeter.

Problem 11.—Having the area, to find the circum-
ference.

If the area of a circle be 1, the square of the circum-
ference will V)e 12-56637. Therefore, as 1 : 12-56637

: : 401-15 : 5040-9993255, the square root of which is

70-9999.

Problem 12.—Having the area, to find the side of

a square inscribed.

li the area of a circle be 1, the area of a square in-

scribed within that circle will be '6366. Therefore,

as 1 : 401-15 :: -6366 : 255-37209, the rout of which is

15-98, the side of the square sought.

Problem 13.—Having the side of a square, to find

the diameter of the circumscribing circle.

If the side of a square be 1, the diameter of a circle

that will circumscribe that square, will be 1*4142.

Therefore, as 1 : 1-4142 : : 15-98 : 22-598916, the dia-

meter sought.

Problem 14.—Having the side of a square, to find

the diameter of a square equal to it.

If the side of a square W: 1, the diameter of a circle

equal to it will be 1-128. Therefore, as 1 : 1-123 ::

20-0291 : 22-5928248 the diameter required.

U.
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Problem 15.—Having the side of a square, to find

the circumference of a circumscribing circle.

If the side of a square be 1, the circumference of a

circle that will encompass that square will be 4*443.

Therefore, as 1 : 4*443 :: 15-98 : 7099914, the circum-

ference required.

Problem 16.—Having the side of a square, to find

the circumference of a circle that will be equal to it.

If the side of a square be 1, the circumference of a

circle that will be equal to it is 3-545. Then, as 1

:

S-545 :: 20-0291 : 71-0031595, the circumference.

Note.—In several of the foregoing problems, where the dia-

meter and circumference are required, the answers are not exactly

tne same as the diameter aiid circumference of the given circle,

but are sometimes too much, and sometimes too little, as in the

two last problems, where the answers in each should be 71, the

one being too much, and the other too little. The reason of this

is, the small defect that happens to be in the decimal fractions,

they being sometimes too great, and sometimes too little
;
yet

the defect is so small, that it is needless to calculate them to

more exactness.

Of the semicircle.

To find the area of a semicircle, multiply the fourth

part of the circumference of the whole circle by the

semidiameter, and the product will be the area.

Suppose the diameter be 22-6, and the half circum-

ference, or arch line, is 35-5. The half of it is 17*75

which multiplied by the semidiameter 11-3, the pro-

duct is 200-575 the area of the semicircle.

Of the quadrant.

To find the area of a quadrant, or the fourth part

of a circle, multiply half the arch line of the quadrant,

that is, the eighth part of the circumference of the

whole circle, (by the semidiameti'r,) and the product

will be the area of the quadrant.
These are the rules commonly given for finding the area of a

semicircle and quadrant; or find the area of the whole circle,

and then take half the area for the semicircle, and the fourth

part for the quadrant.

G 2
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,T0 FIND THE SOLIDITY OF A SPHERE OR GLOBE-

A sphere or globe is a round solid body, every part

of its surface being equally distant from a point with-

in it, called its centre. To find its solidity, multiply

the axis, or diameter, into the circumference, the pro-

duct of which is the superficial content. This multi-

plied by a sixth part of the axis, the product gives the

solidity.

PART VI

A COLLfcCTION OF

PROMISCUOUS QUESTIONS
TO EXEBCISE THE PRECEDING RULES.

1. Write down in figures the sum of eleven thousand eleven

hundred and eleven. Ans. 12111.

2. How many yards of cloth at 17s. Cd. p yard can I have

for 13 cwt. 2 qrs. of wool, at 15d. ^ lb. ? Ans. 108 yards.

3. If I buy 1000 ells of Flemish Hnen for ^£90 ; what may
I sell it, ^ English ell, to gain £10 by the sales ? Ans, 3s 4d.

4. A gentleman spends, one day wi'th another, £1 7s. 10.|d

and, at the year's end, lays up £340; what is his yearly in-

come? y47i5. £848 14s. 4id.

5. A has 13 fother of lead, each being 19| times 112 lb.

B has 39 casks of tin, each 388 lb.; how many ounces dif-

ference is there in the weight of these commodities?
^715. 212160 ounces.

6. A captain and 160 sailors took a prize worth £1360;
of which the captain had j of the whole, and the rest was
equally divided among the sailors ; what was each man's share?

Ans. The captain had £272, and each sailor £6 16s.

7. A has 12 cows worth £7 4s. each ; and B 7 horses at

£13 each ; how much will make good the difference, should

they exchange cattle ? Jlns. A pays £4 12s.

8. The sura of £1000 is to be divided among 3 men, in
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such a manner, as that if A has £3, B shall have £5, and C
£8 ; how much will each have ?

Ans. A £187 10s. B £312 10s. and C £500.

9. The less of two numbers is 187, and their diflference 34;
what is the square of their product? Jins. •1707920929.

10. A debt of ^£99 ISs. was discharged with an equal

number of half guineas, crowns, and iiaif crowns : required

the number? ^"Ins. 111.

11. A butcher sends his man with £242 to a fair to buy
cattle ; oxen at j£ll, calves at 40s. colts at £3 5s., and hogs

at 35s. a piece, and of each an equal number : how many ot

each sort did he buy? Ans. 13 of each, and ,S over.

12. If a clerk's salarj- be £73 a year ; what is that p day :

Ans. As.

13. B has an estate of £530 p annum, and pays £2 18s.

4d. to the subsidy : what must C pay whose estate is £150 a

year? Jns. 16s. 6T'vd,

14-. Bought a cask of wine for £62 8s. ; how many gallons

did it contain, the price being 10s. 8d. .'' j3ns. 117* gallons.

15. A gentleman pays 50s. among his labourers for a day's

work ; and gives each boy 6d. each w^oman Sd. and to each

man Is. 4d., and the number of each was the same : how
many were there ? ^ns. 20 of eaci;.

16. In 14 cheeses, each weighing: at an average 3 qrs. 2^

lb. : how many allowances for seamen may be cut, each 5 oz.

7 drams ? Ans. 3563M allowances.

17. A jeweller sold jewels to the value of £1200, foi

which he received in part 876 French pistoles, at 16s. 6d
each ; what sum remains unpaid ? Ans. £477 6s.

18. A nobleman had a service of plate which consisted of

twenty dishes, weighing 203 oz. 8 dwts. ; 36 plates, weigh-
ing 408 oz. 9 dwts. ; 5 dozen of spoons, weighing 112 oz. ^

dwts. ; 6 salts and 6 pepper boxes, weighing 71 oz. 7 dwts.;

knives and forks, weighing 73 oz. 5 dwts.; two large cups, a

tankard, and a mug, weighing 121 oz. 4 dwts. ; a tea-kettle

and lamp, weighing 131 oz. 7 dwts. ; together with sundiy
other small articles, weighing 105 oz. 5 dwt. I desire to

know the weight of the whole. Ans. 102 lb. 2 oz. 13 dw-t*;.

19. A horse in his furniture is worth £37 5s. ; out of it 14

guineas ; how much does the i>r\ce of the f\ rniture exceed
that of the horse? ^2ns. £7 17s.
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20. A tradesman, on the 2nd of Januaiy, paid his banker

£76 15s. 9d. ; on the first of March, £65 14s. 7d. In Ap-
ril he drew £39 12s. 6d. ; and in May £36 18s. 4d. In

July he put in £45 7s. lOd. ; and in the same month drew
£17 10s. In September he drew 21 guineas, and in October

£15 15s. lOd. In November he put in £36 10s.; but in

December he drew £65 12s. lid. How does his account

stand at the close of the year ?

Ans. Balance due to him, £26 17s. 7d.

21. What is the difference between six dozen dozen and

half a dozen dozen ; and what is their sum and product ?

Ans. 792 diff. 936 sum, 62208 product.

22. Admitting that I pay eight guineas and half a crown for

a quarter's rent, and am allowed quarterly 15s. for repairs
;

what does mv apartment cost me annually, and how much in

7 years.? Am. In 1 year, £31 2s. ; in"7 years, £217 14s.

23. Admit 20 to be the remainder of a division sum, 423

the quotient, the divisor the sum of both, and 19 more—what

was the number of the dividend ? Ans. 195446.

24. A trader cleared £2805 in 7J years, what was the

yearly profit of nis trade ? Ans. 374.

25. My purse and money, said Dick to Harry, are worth

123. 8d., but the money is worth seven times the purse ; what

did the purse contain? Ans. lis. Id.

26. A merchant bought 2 lots of tobacco, which weighed

12 cwt, 3 qrs. 15 lb. for £114 15s. 6d. Their difference in

point of weight was 1 cwt. 2 qrs. 13 lb., and of price, £7
15s. 6d. I desire to know^ their respective weight and value 1

a ( Lesser weight, 5 cwt. 2 qrs. 151b.—price, £53 10s.
'^^^*

\ Greater " 7 " 1 <^ " £61 5s. 6d.

27. Divide 1000 crowns in such a manner between A, B
and C, that A may receive 129 more than B, and B 178 less

thanC. • ^/is. A 360, B231, C 409.

28. In 21424 farthings, how many crowns, half-crowns,

shillings, and pence, and of each an equal number .•' Ans. 52.

29. How many shiUings, half-crowns, and crowns, are

there in £556, and each of an equal number ?

Am. 1308 each, and 2s. over.

30. A gentleman in his v^dll leaves £50 to the poor, and or-

dered that \ should be given to ancient men, each to have 5s.

j

\ to poor women, each to have 2s. 6d.; \ to poor boys, each
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to have Is.
; I to poor girls, each to have'9d. ; and the re-

mainder to the person who distributed it. I demand how
many of each sort there were, and what the person that dis-

tributed the money had for his trouble 1 ^ns. 66 men, 100
women, 200 boys, 222 girls—£2 13s. 6d. to the person.

31. A gentleman dehvered to a goldsmith, 137 oz. 6 dvvis.

9 grs. of siK'er, and ordered him to make it into tankards o/

17 oz. 15 dwts. 10 grs. each ; spoons of 21 oz. 11 dwts. 13

grs. p doz. , salts of 3 oz. 10 dwts. each; and forks of 21

oz. 11 dwts. 13 grs. ^ doz. ; and for every tankard, to have
one salt, a dozen of spoons- and a dozen cS forks. What is

the number of each he must have ?

Ans. 2 of each sort, and 8 oz. 9 dwts. 9 grs. over.

32. A gentleman ordered his butler to bottle off | of i pipe

of French wine into quarts, and the rest into pints : required

how many dozen of each he had ? Ans. 27 dozen of each.

33. From July 19th, 1799, to April 18th, 1826, how many
years and days 1 Ans. 26 years, 9770.^ days, reckoning 365
days, 6 hours a year ;—or, 26 yrs. 9 months, 3 wks. 1 day, 6 h.

3-i. Bonght 171 tons of lead at j£14- p ton
;
paid carriage

and other incident charges £4 10s. I require the value of

the lead, and what it costs me ^ lb. ?

Am. £2398 10s.; value l^d. ^ lb.—432 rem.

35. A factor bought 86 pieces of stuff, which cost him £b\l
19s. -id. at 4s. lOd. p yard. I demand how many yards there

were, and how many ells English in a piece ? Ans. 2143|-
yds. 14 rem.: and 19 ells, 4 qrs. 2 nails in a piece, 64 rem.

36. A gentleman has an annuity of j£876 16s. ^ annum.
I desire to know how much he may spend daily, that at the

year's end he may lay up 200 guineas, and give to the poor

quarterly, 10 moidores ? Ans. £1 14s. 8d.--44 rem.

37. An oilman bought 9 casks of train oil, weighing gross

417 cwt. 1 qr. 15 lb. tare 201b. .gj cwt. ; how many gallons

were tiiere, allowing 9 lb. net to the Imperial gallon 1

Arts. 4266| gallons.

38. TVTiat is the difference between twice eight, and twenty,

and twice twenty-eight : also, between twice five, and fifty,

and twice fifty-five ? ^ns. 20 and 50

39. What does the whole pay of a man of war's crew of

640 men amount to for 32 moalhs' service, at 22s. 6d p montl

for each man ? »Bns. £23040



IjS promiscuous questions.

4.0. If 48 taken from 120 leaves 72, and 72 taken from 91

leaves 19, and 7 taken from thence leaves 12; what number

k that out of which when you have taken 48, 72, 19, and 7,

leaves 12? Ans. 158.

41. If 5 puncheons of rum be bottled off into gallons, quarts

and pints, and of each an equal number : how many will there

be of each ? Ans. 305, and 5 pints over.

42. A mercer sells 21 yards of silk at 15s. 6d., and 3 yards

at 14?. lOd., and, on receiving payment, allows 5 p cent, for

ready money, how much did he receive? j^ns. £11 lis. 6d.

43. Two persons' ages, when added, make 140 years, 6

months, and when the one is subtracted from the other, the

difference is 47 years, 3 months: how old is each ?

Ajis. The younger is 46 yea. 4)^ mo : the elder 94 yea. l^mo.
44. I gave a hogshead of Briti^^h gin at 7s. 4d. ^ gallon in

exchange for 56 gallons of rum : what does the rum stand me

IP gallon? Ans. 8s. 3d.

45. A tradesman fails for J8 10,000, and his net effects

amount only io £6798 10s. : how much will a creditor lece'wa

who has a claim of £T^^ 18?. against his estate?

Ans. £537 13s. 10.^d.

46. A bankrupt's estate paid 7s. 9d. p £, and his debts

amounted to £14980 : how much did his creditors receive and

lose? Ans. They received £5804 15s., lost £9175 5s.

47. A field containing 40 acres is to be di\ided between
A and B so that A's share may exceed B's by 4 acres, 2

roods, 20 perches: required each person's share?
^715. A 22 acres, 1 ro. 10 per.; and B 17 acres, 2 ro. 30 per.

48. If ^ of 6 be 3, what will i of 20 be ? ^ns. % .

49. Whereas a noble and a mark just 15 yards did buy
;

How many ells of the same cloth for fifty pounds had I ?

Ans. 600.

50. If a garrison of 360 men have provisions for 6 months,

but hearing of no rehef at the end of 5 months, how many
men must depart, that the provisions may last so much the

longer? Ans. 288 men.
51. How much plush is sufficient for a cloak which has in

it 4 yards of 7 quarters wide of stuff for the lining ; the plush

being but 3 quarters wide ? ^ns, 9| yards.

52. Borrowed of my friend £64 for 8 months, and he hath

occasion another time to borrow of me for 12 months; how
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much must I lend him to requite his former kindness to me ?

Ans. £42 13s. 4d.

53. A regiment of soldiers, consisting of 1000 men, are to

have new coats, each coat to contain 2J yards of cloth, 5

quarters wide, and to be lined with shalloon of 3 quarters

wide ; I demand how many yards of shalloon will Hne them?
Ans. '4166 yards, 2 qrs, 2 nails, 2 rem.

54-. If a regiment consisting of 939 soldiers, consume 351

quarters of wiieat in 168 days j how many soldiers will con-

sume 1404 qrs. in 56 days jf
Ans. 11268.

55. A family, consisting of 7 persons, drink 2 kilderkins of

beer in 12 days ; how many kilderkins \^ill there be drank

out by another family of 14 persons in 8 days ?

Ans. 2 kilderkins, 12 gallons.

56. If the carriage of 60 cwt. 20 miles cost £14} lOs. ; what
weight can I have carried 30' miles for £5 8s. 9d. at the same
rate of carriage ? An-i. 15 cwt.

57. A broker procures sales for his employer to the amount
of J£2752 10s. ; how much does his allowance come to at ^ ,{?

cent? Ans. jGlS 15s. 3d.

58. A broker negotiates bills for A B to the amount of

£36,622 10s. at 6s. 8d. p £100 ; how much does his allow-

ance come to? ^ns. X122 Is. 6d.

59. An ag^nt sold goods to the amount of £2520 16s. 8d.;

how much will his commission come to at 2 p cent. ?

Ans. £50 8s. 4d.

60. An agent purchaser for his employer goods tottie value

of £937 10s. ; how much is his commission at 3{ p cent. ?

A71S. ii3i3 9s. 4^d,

61. Sent my employer in Jamaica an account tales of sugar

which sold for £2750 18s. 9d. ; commission, 2^ ^ cent

;

brokerage | p cent. ; duty and charges, £935 7s. 6d. ; how
much will the net proceeds of the sales come to ?

.^ns. £1733 Os. S^d.

62. What would be paid for insuring £1250 at li guineas

p cent, on goods from London to Leith
;
policy 32s 6d. 1

Ans. £18 Os. 7^d.

63. Insuring £6500 on house and goods, at the Union Fire

Office, at 7s. 6d. p cent., government duty 2s. 6(1. p cent. ?

Ans. £32 10s.

64. How much should be paid for insuring £3900 on goods
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from London to Jamaica, at 3J guineas, policy 5s. 6d. p
cent? ^n.s. £164^ 5s. 9d.

65. What rate of interest has a person for his money in

the South Sea stock, at 71J |j cent., the yearly dividends

being 3^ p cent. ? .-Ins. 4-^ p cent.

66. A person borrowed 500 guineas on ihe 4th March,
1824-, which he repaid on the 28th July, 1825, with interest

at 5 p cent. : how much did he pay? Aiis. £b61 15s.

67. How much present money will discharge a debt of

j£l09 10s. due in 9 months, allowing 6 ^ cent, p annum ?

Jns. £104 15s. S^d.

68. How much ready money is equivalent to j£100 due at

the end of 146 days ; interest at 4 ^ cent.? Ans. X*98 9|d.

69. A person agrees to advance money on a bill of JC510,

due in 146 days, on being allowed interest at 5 ^ cent, on

the sum he pays : how much discount should he take ?

Ans. £10.
70. What is the am.ount of £o50 10s. for 3 years and 6

months, at 4 ^ cent. ^ annum, compound interest ?

Ans. £631 12s. 5d.

71. What is the compound interest of £d1 10s. 6d. for 5

years, 7 months, 15 days, at 5 ,^ cent, p annum '?

72. What is the compound interest of £259 lOs. fur 3

years, 8 months, and 10 days, at 4| p cent, p annum ?

Ans. £45 17s. 7d.

73. Two merchants barter ; A has 20 cwt. of cheese at

21s. 6d. ^ cwt.; B hath 8 pieces of Irish cloth at £3 14s. |p
piece. I desire to know who must receive the difference,

and how much ? An-s. B must receive £S 2s.

74. A has 60S yards of cloih, worth 14s. p yard, for

which B gives him .£'125 12s. in ready money, and 85 cwt.

2 qrs. 24 lb. of bees* wax. The question is what did B
reckon his bees' wax at p- cwt. ? Jlns. £3 10s.

75. C hath nutmegs worth 7s. 6d. p lb. ready money, but

in barter will have 8s. 4d. p lb- ; and D hath leaf tobacco

worth 9d. ^ lb. ready money ;—I desire to know how much
must D rate his toba.cco at p lb. that his profit may be equi-

valent with C's ? A71S. lOd. p lb.

76. A plumber sold 10 fother of lead for £204 15s. (the

fother being 19| cwt.; and gained after the rate of £12 lOs.

^^cent
; what did 1* cost him p cvrt. ^tw. 18s. Sd.
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77. Bought 24^9 yards of cloth at 3s. 4d. ^ yard, retailed

the same at 4<|d. ^ yard j what is the profit on the whole,

and how much ^ cent. 1

Ans. £10 7s. 6d. profit; and 25 ^ cent.

78. By selUng superfine cloth at 21s. a yard, I lose 15s. p
cent. ; but markets rising-, I sold the rest of the piece at 28s.

a yard , whether do I gain or lose by the latter price, and
how much p cent. ? Idns. 131 ^ cent. gain.

79. A tea-dealer sells tea at 7s. 6d. ^ lb. and gains 10 ^
cent. ; how much will he gain ^ cent, should the price rise

to 8s. 9d.: and how much will he lose if it falls to 6s. a lb. >

Ans. He gains 28| ^ cent., and loses 12 ^ cent.

80. Two persons lay out £1500 in trade, in the proportion

of 3 to 2 ; that is, A puts in £900, D £600 ; A leaves his

money in the concern for 9 months, and B does not want hia

for 12 months ;—what share of the profits, which amount to

£229 10s. belongs to each ? Ans. A £121 10s. B £108.
81. Three merchants pay money into a common stock : A

pays £300, which lies for 12 months ; B £250 for 8 months

;

and C £150 for 6 months :—the profits amount to £97 10s.

Required, to divide them so that each may have a share pro-

poitioned to his stock and the time it was in trade ?

Ans. A £54, B £30, C £13 lOs.

82. A began business with a capital of ^1200 : 3 months
after he took in B as a partner, who advanced £1000 ; and

three months after that, he admitted C, who put in £800 ;

—

in 18 months from A's commencement the business yielded a

net profit of £782 lOs; Required each partner's share, al-

lowing only interest at 5 ^ cent, on the unequal advances'?

Ans. A £286 13s. 4d. B £259 3s. 4d. C £236 13s. 4d.

83. A wane-merchant is desirous of mixing 18 gallons of

Canary at 6s. 9d. ^ gallon with IMalaga at 7s. 6d., sherry at

5s. and white wine at 4s. 3d. ; how much of each sort mufit

he take that the mixture may be sold* for 6s. c^ gallon ?

Ans. 18 gals. Canary, 13^ Malaga, 13^ sherry, 27 white wine.

84. A vintner having four sorts of wine, viz. white wine
at 4s. W gallon, Flemish at 6s., Malaga at 8s., and Canary
at 10s.—would make a mixture of 60 gallons to be worth 5s.

^ gallon. What quantity of each must he take ?

Ans. 45 gallons of white wine, 5 gallons of Flemish,

5 gallons of Malaga, and 5 gallons of Canary
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85. If I buy 100 yards of riband at 3 yards for a shilling,

and 100 more at 2 yards for a shilling, and sell it at the rate

of 5 yards for 2 shillings : whether do I gain or lose }

Jlns. Losg 3s. 4d.

86. Bought 27 bags of ginger, each weighing gross 84| lb.

tare 13 Ih. ^ bag, tret 4 lb. ^ lO-t: what do they come to

at 8|d. r lb.? Ans. £16 13s. 2^.
87. My factor has bought goods on my account to the value

of £500 13s. 4d. : what will his commif^sion come to at 3|
^ cent? J715. i:i7 lOs. 5]-d.

88. A reckoning of £1 currency in Jamaica was paid with

£^ sterling : what was the exchange at that rate ?

Ans. 140 ^ cent.

89. If 30 men in 40 days, build 50 rods of wall.

How many men in GO days, will do the same—that's all ?

Ans. 20 mr*n.

90. B and C traded together, and gained £100 ; B put in

£640, and C as much as to entitle him to £60 of the gain :*

I demand how much C advanced? Ans. £960.

91. A, B and C traded in company; A advanced a certain

sum, B put into the concern 20 pieces of broad cloths, and C
£500 ; they gained £1000, of which A claimed £350, and B
£400, as their just proportion: I desire to know C's share,

how much A put in, and the value of B's cloth?

Ans. C's share X250 ; A advanced £700; and B's

cloth was valued at Jt'800.

92. How many lb. of sugar, at 4 ^d. ^ lb. are equal in value

to 60 gross of inkle, at 8s. 8d. ^ gross.? ^Sns. 1386| lb.

93. At what rate ^ cent will £956 amount to £1314 10s>

ji 7J years, at simple interest? Ans. 5 ^ cent.

94. What is the amouht of £1000 for 5| years, at 4| ^
cent, simple interest .? .-ins. £1261 5s.

95. Sold goods amounting to £700 ; one half payable at 4

months, and the other half at 8 months : w^hat is the present

worth, at 5 ^ cent, rebate or discount ?

Ans. £682 19s. 5^d.+
96. Of what sum of principal did £20 interest arise in one

year, at the rate of 5 ^ cent. ? ^^ns. £400.
97. A man dies and leaves £l20 to be given to 3 persona

;

to A a certain sum, to B twice as much, and to C' as much as A
and B : what is the share of each ? Ans. A £20, B £40, C £:;o.
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98. Divide 1000 sovereigns among 3 persons
;
give A 120

more, and B 95 less than C.
Ans. A gets 445, B 230, and C 325.

99. 3 butchers rent a field of pasture, for which they pay
.£40 : how much of the rent must each pav ; A having put in

28 cattle: for 24 davs, B 32 for 30 davs, and C 40 for 36 davs ]

.^ns. A'pavs £8 15s. ; B £12 10s. ; and C £18 los.

100. If jeiOO in 7 years yield £43 15s. of interest: in

what time will any sum of money double itself by the same
rate of interest ? Ans. 16 years.

101. A guardian paid his ward ^61643 15s. for ^61250

which he had in his hands for 7 years ; what rf-te of interest

did he allow him ? ^ns. 4:| p cent.

102. What is the ditference between the interest of £500,
at 5 ^ cent, for 12 years ; and the discount or rebate of the

same sum, at the same rate and time? Ans. £112 10s.

103. A merchant bought goods to the amount of £420, at

6 months' credit, but pays down ,£120 : at what time should

he settle the balance? ^ns. 8 months, 12 days.

104. If 2 horses consume as much as 5 oxen, and 12 horses

consume 7 quarters in 20 days : how much will 18 oxen con-

sume in 25 days ? Ans. 5 qrs- 2 bushels.

105. If 24 men, or 30 women, can reap 9 acres of wheat
in a day : I demand how many acres 16 men and 20 women
will reap, all w^orking together? Ans. 12 acres.

106. There are 5 farms of equal value to be sold : A says

that with half of his money, he could buy one of them ; and
if he choose to borrow £3000, he could buy them all : what is

the value of a farm ? Ans. £1000.
107. I have a bond of £1200 payable as follows: | is due

at present, | in 4 months, I in 5 months, and the rest in 6

months: what is the equated or average time for receiving the

whole in payment? Ans. 3 months and 9 days.

108. A owes B £360, due in 9 months, but in 3 months
pays him £80, and in 6 months £100 more: how much
longer than the 9 months is A entitled to retain the balance ?

Ans. 4 months and 10 days.

109. If I buy a yard of cloth at 12s. 6d. and sell it for

14s. 3d. : what do I gain p cent. ? .--ins. 14 p cent.

110. If I buy yarn at 9d. ^ lb. and sell it ngain at 13|d. :

what is the gain ^ cent.? Ans. 50 ^ cent.
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111. A. discounted on the 3rd of May a bill of £637 IOp.

dated 20th April, payable at 3 months, and allowed | ^cent.
commission : how much money should he have received 1

Ans. £627 4s. D^d.

112. Lent a person £420 on Lady-dav, which he repaid as

follows: on 24.th of June £100, on 29th "of Septeml^ £160,
ajid the balance on 25th of December, with interest at 5 ^
cent. : how much did it amount to? Jins. £172 7s. lO^d.

113. A tobacconist mixes 24 lb. of tobacco at 9d., 60 lb. at

Is., 36 lb. at Is. 6d., and 12 lb. at Is. lOd. : what' must he

charge ^ lb. to gain 12J W cent.? Ans. Is. S^d. ^Ib.

114. A farmer is willing to make a mixture of rye at 3s. a

bushel, barley at 4s., and oats at 2s. : how much must he take

of each, to afford to sell the mixture at 2s. 6d. p bushel ?

Ans. 6 bushels of rye, 6 of barley, and 24 of oats.

115. A grocer mixes 3h cvvt. of sugar at 80s. W cwt.,
2;J

cwt. at 75s. and 1| cwt. at 7|d. p lb. : what is the value of

a cwt. and at what price must it be retailed ^ lb. to gain 2d.

on the shilhng.? .^4715, 76s. 2d. p cwt. and 9|d. p lb.

116. A tea-dealer mixes 50 lb. of tea; part worth 6s. Id.

and the rest at 4s. p lb. so that the value of the mixture is 5s.

p lb. : how much of each was in the mixture ?

Ans. 24 lb. at 6s. Id., and 26 lb. at 4s.

117. A baker has on hand 120 sacks of flour, .second qua-

lity, at 50s. p sack, and he wishes to mix it with as much of

fine flour at 70s. p sack, as will yield a profit of 20 p cent,

when he sells the mixture at 66s. W sack : how much fine

flour must he take to answer his purpose ? Ans. 40 sacks.

118. A piece of work was to have been done by 40 men
in 21 days, but at the end of 15 days only | of it was finished

:

how many men must be added to complete the work in the

proposed time ? Ans. 10 men.
119. When money was at 5 ^ cent. I lent my friend £300,

which he retained for 60 days : how long ought he to lend me
£500 to requite the favour, when interest falls to 4 p cent. ?

Ans. 45 days.

120. If money be at 6 ^ cent.

To them who have a mmd to borrow

;

When shall I be worth a pound.

If I should lend a crown to-morrow?
Am. 24 yearSj reckoning compound interest
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121. What number is that, to which if you add 7|, the

m will be l2i? Ans. 4^,\-

122. What number is that, from which if you subtract i,

the remainder will be | ? Arts. ||.

123. What number is that, from which if 13i be taken,

the remainder will be 5f ? ^ns. 19}^.

124. What number multiplied by f will produce Hit?
Ans. 264f.

125. What number is that, which being divided by |, the

otient will be 21? Ans. 15}.

126. Required a number, from which if you take | of |

of itself, the remainder shall be equal to r^ of jo of 560.

Jlns. 90.

127. If I of an ounce of cochineal cost § of a shilhng

;

what will f of a lb. cost? Ans. 17s. 6d.

128. If f of a gallon of French wine cost £| ; what will f
of a tun cost ? ^ns. £lOo.

129. A silversmith has 4 sorts of gold, viz. of 24, 22, 20
and 15 carats fine ; would mix as much of each sort together

so as to have 42 oz. of 17 carats fine : how much must he
take of each ? S

Ans. 4 of 24, 4 of 22, 4 of 20, and 30 of 15 carats fine.

130. A gentleman bought a gig, horse, and harness for

^60 ; the horse came to twice the price of the harness, and
the gig to twice the price of the horse and harness : what did

he give for each ?

.-1715. Horse, £13 6s. 8d. ; harness, £6 13s. 4d.
;
gig, £40.

131. A person delivered to another a sum of money un-

known, to receive interest for the same at 6 ^ cent. ^ an-

\
num, simple interest ; and at the end of 10 years received for

principal and interest, j£300 : what was the sum lent 1

Ans. .f 187 10s.

132. Divide the number 18 into 2 parts that the diff'erence

of their squares shall be 72. *dns. 1 1 and 7

.

133. How much tin in a bronze statue, composed of 90

parts of copper, and 10 parts of tin, the weight of the statue

being 5 cwt. ? Ans. 56 lb.

134. An arithmetician being asked what o'clock it was,

answered, it is | of j.of | of y\ of ? of 24 hours : w^hat o'clock

was it ? Ans. 5 hours, 20 min.

135. A bought from B. 40 tons of flax, at £41 ^ ton, bui
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for prompt payment, was allowed a discount of 2| p- cent on

the sum actually paid : find the discount. Ans. jC40.

136. A flax-dresser buys flax at 5 guineas p cwt. of which
Iv^ dresses 4* cwt. weekly, and each cwt. produces at an av-

erage 70 lb. of lint, at Is. 4.d. ; 8 lb. of brairds at lid. ; 14

lb. of tow at 6d. ; and 16 lb. of tow at 3d. : how much does

he earn weekly ? Ans. £1 6s. 8d.

137. A manufacturer makes 100 yards of linen, of yarn

which cost him 3s. 4d. ^ spindle : each yard requires 12| cuta

of warp, and 13 cuts of woof; the weaving cost him Is. p
yard, and the bleaching 6d. : how may he sell the linen ^ yard

to clear at the rate of 25 p cent. ? Ans. 4*8. lyVd.

138. A church was built for £2000 :—of the seats, 300 are

let at 7s. 6d. 500 at 5s. 400 at 3s. 6d. and 600 at 2s. 6d.

;

fram these rents the minister's stipend, which is .£225, is

paid ; and the remainder is applied to reimburse the expense
of the building ; how much p cent, does it pay annually ?

Ans. £7 17s. 6d.^

i39. A corn-dealer bought 800 quarters of barley, at 253.

P quarter, which being kept for 12 months, lost 8 p cent, in

measure, and was then sold at 30s. the quarter. Find his

gain or loss, allowing j£32 10s. 6d. for granary rent and ex-

penses, and reckoning interest at the rate of 5 ,g) cent.

Ans. £21 9s. 6d. gain.

140. A cargo of oats cost £1200:—200 quarters being

damaged were sold at 22s., and the loss sustained on them
was £80 ; but the remainder was sold at such a price, that

there was a gain of £100 on the whole. Find the quantity,

the prime cost p quarter, and the price p quarter received

for the undamaged part. jins. 800 quarters, 30s. and 36s.

141. How long would a man take to reckon 1000 millions

of guineas, at the rate of 50 guineas in a minute, supposing

liim to work 12 hours a day? ^ns. 76 years, 18|^- days.

142. A bankrupt compounded with his creditors for 17s.

6d. p £, to be paid with interest from 1st June, in 3 divi-

dends, viz. the first of 10s. ^ £, in 6 months : the second of

5s. p £, in 12 months ; and the third of 2s. 6d. ^ £, in 18

months ;—how much will AB T first, £640 12 6

who ranks as a creditor for .
J

second,328 2 6 i

£12.50, receive at each pay-
^^^-

\
third, 167 19 4j

meat, and in ain t £1136 14 4]
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14:3. A person observed the flasii of a cannon, and 40 se-

conds after, he heard the report ; wliat was the distance of the

cannon, sound moving ll'i2 feet in a second ?

Ans. 8 miles, 5 furlongs, 46 yards, 2 feet.

144. How many pears can I have for 45s. if 70 almonds =
50 cliesnuts, 48 chesnuts = 1 pomegranate, 18 pomegranates

= 28 lemons, 10 lemons = 25 pears, and 108 almonds cost

9d. ? .in.s. 375 pears.

145. A cabinet-maker, being much straitened for mon"tey,

cave A a dozen of mahogany chairs, as payment of a debt

of £18 10s.; by which he lost at the rate of 7| ^ cent.;

whereas, had he sold the chairs at the fair market price, he

would have gained 25 ^ cent. ; how much did A get the

chairs under value l Ans. £6 10s.

146. A banker discounts bills which have 63 days to run at

an average, for which he charges legal interest, and J p cent,

commission : how much has he for his money p cent. ?

Ans. £8 Os. O^d. ^ cent.

147. When the barometer stands at 30 inches, there are

about 14| lb. of pressure by the atmosphere on every square

inch of the human body ; now if the surface of a man's body
contains 15 square feet, how many tons of air has he to sus-

tain for his usual load .? Jns. 14 tons, 4 cwl;. 1 qr. 24 lb.

148. Three iravellers, A, B and C, met at a place at which
provisions could not be procured : fortunately, A had brought

5 loaves with him, and B 3 ; which the three ti^avellers eat to-

gether, and C paid 8d. as the value of his share. How ought

this sum to have been divided between A and B ?

Ans. A 7d. B Id.

149. It is between 4 and 5 o'clock ; and the hour and
minute hands are exactly together: what is the precise time]

Am. 4 hours, 21 m. 49,-Ysec.

150. Divide a common of 200 acres, among A, B, C and
D, whose estates on which their claims are founded are" res-

pectively £500, £350, £220, and
£90 ^ annum ; the quality of the

land' allotted to each claima t being

of the respective values of 25s. 21s.

19s. and iSs. p acre?

151. If a cubic foot of coal weighs 78 lb., what extent of

coa!, 7 feet thick, will be necessary to supply a city of one

A
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hundred thousand inhabitants yearly, supposing each family

of 5 persons to consume at an average 3 tons?

Ans. 5 acres, 2ro. 24 per. 4 yds. 3|-^ feet.

152. A person being asked the hour of the day, said that

the time since noon was | of the time till midnight; find the

time

.

Ansi 4- hours, 48 min.

153. A, B and C start from the same point and travel in

the same direction round an island 72 miles in circumference,

A at the rate of 3 miles, B of 5, and C of 8 miles an hour:

in how many days will they be next together? Ans. 3 days.

154. When Geneva can be shipped at Schiedam at £11
j^

Flemish p 30 viertels, what is the cost there in English money
p imperial gallon

; reckoning 1 viertel = 439-9 cubic inches
;

the exchange being at 12 florins, 1 stiver p £ sterling;

—

and what will be the cost p imperial gallon at Leith, allowing

23s. l^d. -p gallon for dutv, freight, and other charses p

Ans." At Schiedam', 2s. ^^d. •?.—At Leith, 25s. 5^d. -7.

155. "VVilham Jones, of Gibrahar, received by the Trusty,

John Gibb. master, and, on the 20th A^-gust, 1S46, sold on

account of Thompson & Watts, of London. 6 bales, containing

ISO pieces of long cloths at 7 dollars, and 4 bales, containing

240 pieces Salampores, at 3 dollars, 4 rials, 8 qts. Charges:

lighterage, landing and cartage, 5 doll. 4 rials ; receiving, stow-

ing, &.C. 2 dell. 6 rials; store rent, \ p cent.; brokerage, \ p
cent. ; commission, 2| p cent. ; exchange 48d. p dollar ;

—

write the account sales, stating the particulars in foreign money;
state also the net proceeds in sterling monev.

Ans. 1989 dollars, 8 rials, 10 qts.—£397 18s. lO^d.

156. The area of the windows necessan,^ to light a room
is equal to the square root of the continued product of the

length, breadth, and height of the room, and the height of a

wnndow is double its breadth : find the height and breadth

of the two equal windows neceSiiary to hght a room 172^^ feet

long, 14 feet wide, and 10 feet high '? Ans. 7 ft. by 3 ft. 6 in.

157. If the breadth of a chimney, adapted to a room of any
given size, be equal to J the square root of the sum of the

length, width, and height of the room ; its height equal to ^l
of the square root of the sum of the lengfh and height of the

room, its depth equal to i of the sum of its height and breadth
;

and the side of the square of a funnel for the escape of the

smoke be equal to | of the depth of tlie chimney :—what are
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the dimensions of a chimney and fmmel adapted to a room
24 feet long. IS feet wide, and 12 feet high ?

^nsfbreadth, 3 ft. 8 in.; height, 3ftr5-4in.; depth, 1 ft.

9-3 in.; funnel, 1 ft. 4 in.

158. Suppose it be found by trial that a common dip candle

lasts 5 hours, 19 minutes ; and that a mould candle of the

same weight, lasts 7 hours. 20 minutes : what should a stone

of the moulds cost, when a stone of the dips sells at 6s. 8d. 1

A^is. 9s. 2^d.-if^.
159. Find the value of a piece of sheet lead measuring 6S^

square feet, 8 lb. to the square foot, at 42s. 6d. ^ cwt. ?

Arts. £10 7s. ^d.
160. A vessel holds 19 oz. of water or 13 oz. of barley;

what does the barley weigh ^ bushel, the bulk of a bushel

being equal to that of 80 lb. of water? Ans. 541b. lly| oz.

161. Find the value of flour ^ sack of 280 lb. when it sells

at $10, each 4s. 6d., p barrel of 196 lb.? Ans. £3 4s, 3id.-f

162. If Ireland contains 12,001,200 Irish acres, what is its

extent in British imperial acres, of which 196 are equal to

121 Irish acres ? Ans. 19,439,960 ac. 1 ro. 12 p. 27 yds.

163. If 3J yards of broad- cloth, 1| yards wide, make a

suit of clothes, how much cloth | yards wide will it require 1

Ans. 8 yards, 2| nails.

164. If muslin | yard wide cost 3s. 6d. ^ yard, what should

be charged for cloth of the same quality, % yard wide?
Ans. 4s. 6d.

165. If a steam engine moving on a level railway can draw
a carriage at the rate of 30 miles an hour, while the speed of

a carriage drawn by horses does not exceed the average rate

of 9 miles an hour ; and if at this rate the distance from Lon-
don to Edinburgh is performed at present on the turnpike

roads in 43 1 hours ; in what time would the same distance be

performed on a level railroad by steam power ?

Ans. 13 hours, 3 min.

166. A steeple projected a shadow to the distance of 33

yards, when a 4 feet staff, perpendicularly erected on level

ground, cast a shadow 5 feet 6 inches : what was the height

of the steeple? Ans. 72 {ee\.

167. Suppose the arms of a deceitful balance to be to eactj

other as 12 to 11|, what weight will be required at the end

of the shorter arm to counterbalance a weight of 46 lb. sus-

pended from the end of the longer arm ? tt Ans. 48 lb.
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168. At what price ^ yard must I retail linen which cost

me 2s. 9|d. ^ yard, to clear 3d. on each shilling that it cost

me? ^ns. 3s. f)|d.-J.

169. If a retailer who charges 3d. of profit on every shil-

ling prime cost, draws JEIOOO in the course of a year, what
is his whole gain 1 Jlns. ^6200.

170. When the price of standard silver in bars is 4-8. ll|d.

^ oz., what ought to be the price of dollars ^ oz. ; 925 oz.

of dollars being equal in value to 896 oz. of standard silver?

Ans. 4s. 9|d.-f||.

171. Bought 875 dollars, weighing 52 lb, avoirdupois, wfiat

is their weight in Troy ounces, and their value at 4s, 9|d. ^
oz., 175 ozi Troy being equal to 192 oz. avoirdupois?

^715. 758| oz.—£182 9s. 5|d.

172. If 3 1 yards of cloth, IJ yard wide, make a suit of

clothes; how much cloth, 1| yard wide, will be required.^

Ans. 3 yards, 2 nails.

173. If 12 men perform | of apiece of work in 6^ hours;

in what time will 20 men perform the rest ?

Ans, 1 hour, 18 minutes.

174. A person in the late war had | of a piivateer, | of

which he sold for J£750 : what was the value of the whole
vessel at that rate? Ans. £1250.

175. In a commercial and mathematical school, | of the

pupils are learning writing
; jo arithmetic

; 2^ bookkeeping

;

rff algebra ; and 9 are in mensuration : how many were there

in each branch of education ? Ans. 30 writers, 24 arith-

meticians, 12 bookkeepers, 5 algebraists, &c,

176. A farmer being asked how many lambs he had ; the

ewes, replied he, brought me 2000 : but by paying the tithe,

and other losses, they are much reduced ; for at one time I

lost half the number I now have, at another, \ of the same
number, and J at another time : how many has he remaining ?

Ans. 864.

177. Three persons purchase a ship ; A pays for f, B for

§, and C pays j£2700 for the remainder : required the value

of the ship, what A and B paid, and what part of her belon^rs

to C 5 Ans. Whole value £12000; A paid £4800,
and B £4500 ; C's part is /^.

178. A barters with B 120 gallons of rum at 8s. 4d., and

38 gallons of brandy at 15s. 6d. for 750 lb. of wool, and re-
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ceives £1' 6s. 6d. as the balance : whai is the value of the

wool p lb. 1 Ans. 2s. Id.

179. An estate, consisting of 130 acres, at 15s. p acre,

200 at 12s. and 250 at 9s. is to be di\ided between two sisters.

The elder gets the best ground, but allows, in return, a greater

quantity to the younger, so as to render the value equal : how
much land has each ?

Ans. The elder sister 242^ acres, the younsrer 337^ acres.

180. A has 648 yards of cloth, worth 14s. ^ yard, but in

barter rates it at 16s.; B has wine at 40 guineas ^ pipe,

ready money ; how much wine must be given for the cloth,

and what is the price of a pipe of wine in barter 1

10 pipes, 1 hhd. 374 gals.; barter price £48 -^ pipe.

181. Paid £35 to A for 9\veeks' salar}-, and to B i:64

for 15 weeks' salary ; I have laid up £120 to pay them at a

certain period together : at what time may they make their

demand? Ans. In 14 weeks, 5 days.

182. C has candles at 6s. F dozen, ready money: but in

barter, 6s. 6d. : D has cotton at 9d. V lb. At what price must

it be rated in baiter ; and how much cotton must be given fur

100 dozen of candles ? Ans. 9|d. p lb. and 8001b. given.

183. A delivers to B for a certain quantity of linen, 3|
cwt. of sugar, at 5Jd. ^ lb. ready money, but in barter 7d.,

a-nd is willing to lose 20 ^ cent, for one-half in cash : how
much linen, at 2s. 3d. a yard, must be given by B ; and what
is the ready money price ^ yard, to equal the barter ?

Ans. 43| yards; cash price Is. 9,\d. ^yard.
184. A has 12J cwt. of hops, at 56s. ^ cwt. but in barter

he raises them to 60s. ; B has British gin at 7s. 6d. p gallon

which he rates in proportion ; on settling, A received a hhd.

of gin, and the balance in cash ; how much money did he
receive? Ans. £12 3s. 9d.

185. A, uith an intention to clear 30 guineas on a bargain

with B, rates hops at 15d. ^ lb. which cost him only 10^ d.;

B, apprized of this, raises his malt, which cost 30s. ^ qr. in

the same proportion : how much malt did they contract for ?

Ans. 49 quarters.

186. A and B barter; A has goods which cost 15s. which
he puts in at 20s. and gives six months' credit ; B has goods

worth 30s. which he rates at £2 5s ; I demaml what time he

must give to make an equal barter ? Ans, 9 months.
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187. A corn-dealer gains 10 ^ cent, by the sale of barley

at 30s. ^ qr.: what will his gain .^ cent, be, should the price

rise to 33s. 4d., and how much ^ cent, will he lose if it fall

to 248. ? Ans. He gains by the rise 22| ^ cent.

;

loses by the fall 12 ^ cent.

188. A merchant sold tobacco at 2s. 3d. ^ lb., by which
he lost 10 p cent. ; he afterwards sold j£lOO worth more of

the same parcel, and gained 25 ^ cent, i how many lbs.

were there in the last parcel, and at what rate did he sell it

V lb. ? Ans. 640 lb. at 3s. Ud. ^ lb.

189. When I sell a yard of muslin for lod. I gain 10s. by
the piece ; and when I sell the yard for ]4d. I gain 6s. by the

same piece : I demand how many yards were in the piece ?

Ans. 48 yards.

190. A jockey sold a horse for 40 guineas, by which he

lost 4 ^ cent. : whereas, in dealing he ought to have cleared

10 ^ cent. : how much was the horse sold under his value ?

Ans. £6 2s. 6d.

191. A person dying left his widow ;£1780, and jei250 to

each of his four children ; 30 guineas a piece to 15 of his

poor relations ; and £150 in charities;—he had been 25^

years in trade, and at an average had cleared J£126 a year

:

what had he to begin with ? Ans. £4228 17s. 6d.

192. A fellow was saying, that when he told over his bas-

ket of chcsnuts, 2 by 2, 3 by 3, 4 by 4, 5 by o, or 6 by 6,

there still came an odd one ; but when he told them 7 by 7,

they came even : how many had he? Ans. 721.

193. What number multiplied by 57 will produce just what
134 multiplied by 71 will do 1 Ans. 166f5.

194. A, B, and C trade in company, and at making up
accounts, it appears that A and B together gained £13 10s.

;

B and C together i:i2 10s. ; and A and C together £11 16s.

6d. : what did they severallv 2"ain 1

Ans. A £6 7s.~3d.; B .€7 2s. 9d.; C £5 9s. 3d.

195. W, X, and Y advanced in trade £350 10s. ; W, X,
and Z £344 10s. : X, Y, and Z made up a stock of £400

;

and W, Y, and Z contribute £378 4s. In the conclusion,

they parted with their joint property for 450 guineas : what
did they gain or lose by their adventure ?

Ans. If the guineas are computed according to the English cur-

rency at 21s. they lost £18 lis. 4d. but if at 22s. 9d. they
gained £20 16s. 2d.



PROMISCUOUS QUESTIONS. 173

196. There is a mast or pole, ^ of its length stands in the

ground, 12 feet of it in the water, and | of its length in the

air, or above water: what is the who^e length ? Ans. 216 ft.

197. What quantity of water must I add to a pipe of moun-

tain wine, value £3S, to reduce the first cost to 4s. 6d. p gal-

lon ? Ans. 20 1 gallons.

198. What difference is there between the interest of £500
at 5 I?

cent, for 12 years, and the discount of the same sum,

at the same rate, and for the same time ?

Ans. £112 10s. advantage to the interest.

199. If 12 apples are worth 21 pears, and 3 pears cost id.

what is the price of 4- score and 4 apples.'' 2s. J d.

200. A piece of satin cost a certain sum, and being sold

for £3 10s., there was lost f in a shilling : what was the firsi

cost ? Ans. £5 16s. 8d.

201. With 13 gallons of Canary, at 6s. 8d. the gallon, 1

mingled 20 gallons of white wine at 5s. ^ gallon ; and to these

added 10 gallons of cider at 3s. ^ gallon : at what rate must

I sell a quart of this mixture, so as to clear 10 ^ cent. ?

Alls. 16f|d.

202. It is a rule in some parishes to assess the inhabitant*

in proportion to | of their rents : what is the yearly rent of

that house whirh pays £8 10s. to the king under this limita-

tion, at 5s. p £ sterling ] Ans. £42 10s.

203. If by seUing hops at £3 10s. p cwt. the planter clears

30 ^ cent., what was his gain ^ cent, when the same goods

sold for £4 5s.? Ans. £57 17s. IM.
204. If, when port wine is 17 guineas the hhd., a company

of 45 persons will spend £20 therein in a certain time : what is

wine a pipe when 13 persons more will spend £63 in twice the

time, drinking with equal moderation? Ans. £43 12s. 6d. nearly
the guineas beino; taken as English, which is £47 5s. 2^d. Irish.

205. A is despatched on a commission from London to

Edinburgh, distant by computation, say 350 miles; and his

route is settled at 22 miles a day :—4 days after, B is sent af-

ter him with fresh orders, and is to travel 32 miles a day

:

whereabout on the road will B overtake A ?

Ans. 68f miles on this side Edinburgh.

206. If 30 men can perform a piece of work in 11 days,

how many will accompHsh another 4 times as large in j of

the time ? Atis. 600.
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207. A may-pole 50 feet 1 1 inches long, at a certain time

of the day will cast & shadow 98 feet 6 inches long :—how
can I hy this means find the breadth of a river, which runa

20 feet 6 inches from the foot of a steeple, 300 feet 8 inches

high, when the extremity of the shadow of the steeple reaches

30 feet 9 inches beyond the stream ?

Ans. 530 feet, 5 inches, nearly.

208. Bought hose in London for 4&. 3d. p pair, and sold

them in Dublin for 6s. p pair : now taking the charges at an

average to be 6d. p pair, and the exchange is known to be

8^ ^ cent, disadvantage, what do I gain ^ cent, by this ar-

ticle of ta-ade ? Ans. 13fU-
209. If the scavenger's rate at lid. p £^ sterling, coitie to

6s. 7|d. where they ordinarily assess | of the rent; what will

the king's tax for tliat house be at 4s. in the £, rated at the

full rent? J-Ins. £13 5g.

210. A tradesman increased his estate annually 4, abating

£100 which he usually spent in his family, and at the end
of 31 years, found that his net estate amounted to j£3154 lis.

8d. : what had he at outsetting? Ans. £1411 12s. 9|d.

211. A cistern is supplied with water by one pipe of such

bignepjs, that if the cock A at the end of the pipe be set open,

the cistern will be filled in half an hour ; but at the bottom of

the cistern are 2 other cocks, B and C, whose capacities are

such, that by the cock B set open alone (all the rest being

stopped) the cistern, supposed to be full, will be emptied in 1

'

hour ; also, by the cock C alone it will be emptied iii 2^
hours ;— now, because more water will be infused by the cock
A, than can be expelled by the cocks B and C in the same
time, in what time will the cistern be filled if all the 3 cocks

be set open at once ? .Ans. l/y hours.

212. A governor of a certain garrison being desirous to

know how much money the port or passage of the garrison

amounted to in certain months, gave a servant orders to re-

ceive of even.' coachman passing with a coach, 4d.; of every

horseman, 2d.; and of every footman, Jd. Now, at the year's

end, the servant making his account to the governor, gives him
£94 15s. lOd., and lets him know that as often as 5 passed

with coaches 9 pas*=ed on horseback, and as often as 6 passed

on horseback 10 passed on foul ;—how many coaches, horse-

men, and footmen passed.'* Ats. 2500 co. 4500 hor. 7500 foot
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213. 20 knighto, 30 merchants, 24 law^-ers and 24 citizens

spent at a dinner £64-, which sum was divided among them

in such a manner that 4 knights paid as much as 5 merchants,

10 merchants as much as 16 lawyers, and" 8 lawyers as much

as 12 citizens : required how much money was paid by the

knights
J

also, by the merchants, lawTers, and citizens ?

Ans. The 20 knights paid £20 : the 30 merchants £24 ;
the

24 lawyers £12- and the 24 citizens £8.

214. Two merchants, A and B, are in company ; the sum
of their stocks is £300, the money of A continuing 9 months

;

the money of B 11 months
)
—they gain £200, which they

divide equaUy : how much did each man put in ?

Ans. A £165, B £135.

215. If 3481 soldiers are to be placed in square battaha,

how many must be set in each rank or file ? Ans. 59.

216. If £100 being put to interest at a certain rate will

at the end of 2 years be augmented to £1122t, (compound

interest,) what principal and interest will be due at the end

of the first year ? ^rw. £l06.
217. }f £100 being put to interest at a certain rate, will,

at the end of 3 years be augmented to £115*7625 (compound
interest^ what principal and interest wHi be due at the end of

the first year? .^ns. £105.
218. The continued multiplication of the nine digits wnll

give the number of changes that may be rung on 9 bells (as

well as of any other combinations) how many are there ?

Ans. 362880.

219. There are two numbers : 75 is the less, to which the

greater is in proportion as 8 to 5. What is the sum, and the

product of their sum and difference ; the difference and pro-

duct of their squares ; and the sum of the squares of their

tu'o quotients : the greater divided by the less, and the less

again by the greater? j^ns. Sum and product of sum and
diff. 240"; diff. sq, 8775 ; sum sq. of the 2 quotients 2m^.

220. An accountant told a gentlem.an who had constantly

8 persons at his table, that he would gladly make a ninth, and
\\ as wilhrg to give 200 guineas for his board, so long as he
could place the company at dinner differently from any one
day before ;

this being accepted, what did his entertainment

cost him a year ? Ans. 54d. and about 2.

221. A has kerseys at £4 5s. a piece, ready money ; but
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in barter they are charged by him at £5 6s. each, and half

of that to be paid immediately ; E has flax at 3d. p lb. : how
oueht he to rate it in barter, so as not to be hurt by the ex-

tortion of A / Ans. 5d. nearly.

222. Suppose the sea allowance for the common men be

5 lb. of beef and 3 lb. of biscuit ^ day, for a mess of 4 per-

sons ; and tliat the price of the first, barrelled to the king, be

2^d. p lb., and ef the second l|d. : such was a ship's company
that their beef cost the government j£12 12s. ^ day ; what

was the cost of the bread p week ? jSns. £35 5s. 73d.

223. A, B, and C entered into partnership ; A put in his

share of the stock for 5 months, and laid claim to } of the

profit ; B put in his for 8 months; C advanced £400 for 7

months, and required on the balance | of the sain : what was
the stock of the other two 1 ^ns. A £168, B £70.

224. A father di\ided his fortune among his sons ; he gave

A 7 as often as B 4 ; to C he ^ave 2 as oiten as B 5 ; the

dividend of C came to £2166 1 : what was the value of the

whole legacy ? .^ns. £17060 4s. OJd.
225. A stationer sold quills at lis. p 1000, by which he

cleared | of his money ; but as they grew scarce, he raised

them to 13s. 6d. p 1000 : what did he clear p cent, by the

latter price .? Ans. £96 7s. 3fVd.
227. What sum of money at 3^ p cent, p annum, will

clear £38 10s. in li years ? Am. £880.
226. A person was possessed of | of a copper mine, and

sold I of his intere:tt in it for £1710 : what was the value of

the w^hole property at that rate ? Ans. £3800.
228. X, Y, and Z, working together, can complete a stair-

case in 12 days ; Z alone can do it in 24 days ; X iR 34 days

:

in what time can Y do it himself.? Ans. 8 If days.

229. If when a hhd. of wine is sold for £10, there is lost

6 p cent. hoW' much is the gain or loss p cent, when 5 hhds.

are sold for £45 IO3. 1 Ans. 141^ p cent. loss.

230. In distress at sea, 17 hhds. of sugar were thrown ov-

erboard worth £34 p hhd., the worth of which came '-to but

the 4 of the indigo they threw overboard; besides which they

tiirevr out 13 iron guns worth £18 10s. a piece ;—the value

of all these amounted to Vof ^^j of that of the ship and lading:

what value came into port?. Ans. £4337 15s. 6|d.

231. Three persons purchase a West India sloop, toward
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the payment of which A advanced §, B f, and C £14-0 ; how
much did A and B pay, and what part of the vessel had C }

Ans. A paid £27r-\, B £305/,, and C's part IJ.

232. Suppose I would exchange £527 17s. 6d. for dollars

at 4s. 6d. a piece, ducets at 5s. Id. a piece, and crowns at 6s.

Id. a piece ; and would have 2 dollars for 1 ducat, and 3 dollars

for 2 crowns ; how many of each sort must I have ?

Ans. 927 dollars, 463^ due. 618 cr.

C33. In 117 times 406 pieces, worth 3s. 8|d. a piece, how
many reas, at 20 for 3d. ? *Bns. 14145040.

234. Lent 100 guineas at 4 ^ cent., which, by the 18th

November, 1756, vv-as raised 'to as many moidores, except half

a crown : what date did the bond bear ? Ans Oct. 7, 1749

;

or rather., allowing for the alteration of style, Sept. Ii6, 1749.

235. A for a 9 months' adventure received £20. B for one

of 7 months received 23 guineas and Is. 9d. over, and C for

laying out of his contribution 5 months, had a title to £32.

The total of their adventures, muhiplied into their respective

times is 640 : what were their particular stocks 1

Ans. A's £18 3s. 6d., B's £.30 13s. 5d. and C's £52 6s. 10|d.

236. A, B, and C joined stocks, and put in together £3860

;

A's money was in 3 months ; B's money was in 5 months ;
and

C's was in 7 months ; they gained £234, which was so divided

that J of A's gain was equal to ^ of B's, ard | of B's to ^ of

C's : what did each man gain and put in]

Ans. A gained £52 A put in £1400.

B « £78 B " £1260.

C <f £104 C " £1200.

237." There are 7 chests of drawers, in each of which are

10 drawers, and in each of these are 6 divisions in each of

which are £16 65. Sd. : how much money is there in the

whole? Jns. £12348.

238. If 3 dozen pair of gloves be equal in value to 2 pieces

of ribbon, 3 pieces of ribbon to 7 dozen of points, 6 dozen

of points to 2 yards of Flander's lace, and 3 yards of Flander's

lace to 81 shillings ; how many dozen of gloves may be bought

for 28s. 1 Ans. 2 doz.

239. A and B venturing equal sums of money, clear by

joint trade £ 154 ; by agreement A is to have 8 ^ cent, because

he spent time in the execution of the project, and B only

to have 5 : what is allotted to A for his trouble .''

y 2 -^^- ^^^ 10s. 9^
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24'0. A young hare starts 5 roods before a greyhound, and

is not perceived by him till she has been up 34< seconds ; she

runs at the rate of 12 miles an hour, and the dog pursues her

at the rate of 20 : how long will the course hold, and what
ground will be run, beginning with the outsetting of the dog?

Ans. 583V seconds, 1702^ feet run.

241. A leaves Exeter at 10 o'clock in the morning for Lon-

don, and goes at the rate of 2 miles an hour ; B sets out of

London for Exeter at 6 o'clock the same evening, and rides 3

miles an hour: whereabouts on the road will they meet, if the

distance between the two cities be 130 miles?
Ans. 613 miles from Exeter.

24-2. A reservoir of water has 2 cocks to supply it : by the

first it may be filled in 44 minutes, and by the second in an

hour ; it has a discharging cock, by which it may, when full,

be emptied in half an hour: now, suppose the 3 cocks should

be left open, in what time w^ould the cistern be filled ?

Ans. 1\ hours.

243. A set out from London for Lincoln at the same time

that B set out from Lincoln to London, distant 100 miles ; in

8 hours they met on the road, and it then appeared that A
had ridden 2| miles an hour more than B : at what rate an

hour did each of them travel ] Ans. A 7| and B 5 miles.

244. A minor, 12 years of age, had an estate of ^£150 ^
annum left him ; his guardian was allowed by his father's will

j£40 ^ annum for his boarding, education, and other contin-

gent charges, and was to put out the siu'plus to int^iest for his

benefit, at 5 ^ cent, simple interest : now, supposing no loss

of principal or interest, what sum had his guardian to pay

him when he was of age ? JIns. ^1 188.

245. One at a fair, wished to buy 20 fine horses, but not

liking to take them at 20 guineas the head, the jockey con-

sented that he should, if he wished, pay but a single farthing

for the first, doubling it only to the 19th, and he would give

him the 20th into the bargain : this being accepted, what were
they sold for a piece? Ans. £21 6s. l|;^d.

246. What ought a man to give in ready money for the re-

version of£1000 a year, to continue 20 years, on a lease whicn
cannot commence for 5 years, allowing the purchaser com-
pound interest at 6 ^ cent. ? Ans. £8.170 19s. lOd.

5^47. A minor of 14 had an annuity of £70 a year left him

;
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the proceeds of which, by will, were to be put out, both prin-

cipal and interest, yearly, as it fell due, at 5 ^ cent., until he
should arrive at 21 years of age : the utmost improvement
being thus made upon this part of his fortune, what had he
then to receive? Jns. £569 I8s. 9Jd.

24<8. A cargo of 1500 quarters of barley was purchased at

35s. <g) qr. and, being kept 15 months, lost 8 W cent, in mea-
sure, and sold at 41s. ^ qr. : required the gain or loss, allovv-

iiJH interest at 5 ^ cent, and granary rent £25 ?

Ans. Gain £14 18s. 9d.

249. A quantity of oats cost £1200 ; 200 quarters, being

damaged, were sold at 22s. ^ qr., and the loss sustained on
them was £80 ; but the remainder was sold at such a price,

tiiat there was a gain of £100 upon the whole : required the

quantity, price ^ qr. at which they were bought, and at which
tiie undamaged part was sold 1 Jins. The quantity 800 qrs.;

prime cost 30s.; undamaged 36s. ^ qr.

250. A and B traded in company ; A's share is | ; at tlie

dissolution of the copartnership, the goods on hand amounted
to £2564 10s., and the debts due to them £3658 6s. 8d.; A
has the debts assigned to him at 17s. 6d. ^ £, and B takes

the goods at 5 ^ cent, discount : how will accounts stand be-

tween them ? Am. B owes A £1026 18s. lid.

251. A merchant has on hand 3 cwt. 2 qrs. of tea, which
cost him 3s. 9d. p lb. besides a duty of 40 p cent, a year ago

:

how must he sell it ^ lb. to B, that, by taking his bill at 3
months and discounting it, he may clear 20 ^ cent, by the sales'?

Ans. 6s. 8^d. ^ lb. nearly.

252. A creditor compounded a debt of £1450, at 12s. 6d.

^ £, with 3 year's interest, at 5 ^ cent, on the composition,

out of which he had lain 4^ years : required his loss, suppos-

ing he could have improved his money at the rate of 7^ ^
cent. ^ annum ? Ans. £966 17s. 2d.

253. If a person possessed of £1000 improve his money
at 5 ^ cent, p annum, and live at the rate of £100 a year

:

how long will it be before all be spent ? Ans, 14 yrs. 74 days.

254. A room 109| ft. in circumference, and 91 ft. high is

to be hung with tapestry ell wide : how much will it require,

deducting 2 windows, each 6J by 5| ft.? Jins. 83*595 yds.

255. Part of the earth from a rampart 70 ft. long, 18 broad,

and 12 high, was thrown in to fill up a ditch 50 feet long, 20
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broad, and 9 deep : how many cubical yards of the rampart

are tliere remaining ? Ans. 226 1 yards.

256. A contractor for a canal, 30 feet broad at top, and 20

at bottom, and 8 feet deep, gave in his bill when he had fin-

ished a mile in length : what does his charge come to at 2s.

3d. p cubic yard ? Ans. £4400.
257. If the breadth of a board be 8 inches ; how many feet

in length will it require, to make a door 4 feet in breadth, and

6| in length 1 Ans. 39 feet

258. Required a number, which being added to the 17th

part of 765, the sum shall be equal to 2601 ? Ans. 6.

259. Required a number, from which if 7 be subtracted,

and the remainder divided by 8, and the quotient multiplied

by 5, and 4 added to the product ; the square root of the sum
extracted, and three fourths of that root cubed, and the cube

divided by 9 ; the last quotient may be 24? Ans. 103.

260. A wall is 36 feet high, and a ditch before it is 27 feet

wide : required the length of a ladder that will reach to the

top of the wall, from the opposite side of the ditch 1

Ans. 45 feet.

261. If the depth of a cask, which contains a certain quan-

tity of liquor, be 20 inches ; what is the depth of another cask

of similar dimensions which holds three times the quantity f

Ans. 28-844- inches.

262. If 36 grains of gold will gild a wooden ball which
weighs 729 ounces ; how many grains will gild one of the same
kind, that weighs 1728 ounces ? jins. 64 grains.

263. Four men have a sum of money to be divided among
them in such a manner that the first shall have 4 of it, the

second i, the third i, and the fourth the remainder, which is

je28 : what is the sum? Ans. £112.
264. Hetty told her brother George, that though her for-

tune on her marriage took £19312 out of her family, it was
but f of two years' rent of his yearly income : how much was
his income ? j^ns. £16093 6s. 8d.

265. A father, ignorant of numbers, ordered £500 to be

divided among his five sons, thus: give A, says he, |, B i, C
J, D }, and £ | part : it is required to divide the money equit-

ably among them, according to the father's intention ?

Jns. A £152 10s. l\d.^^-.\ ; B £114 7s. G^d.lAM; c £91
10s. 0|d.22l ; D £76 6s. O^d.m^; E £65 78. Q\d.S.i'.,
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266. A younger brother received ^62200, which was just

t\ of his eldest brother's fortune ; and 3 i times his money was
half as much again as the father was worth : how much was
that? .ijis. i; 11000.

267. A person bequeaths his property, which amounted to

£6039 10s. to his family in the following manner : to his el-'

dest son § of the whole ; to his second son | of the remainder

;

and the rest to be divided equally between his wife and daugh-

ter : what is the share of each ^ ^ins. Eldest son ^£3623 14s.

second son £1610 10s. 8d.; wife and daughter each £402 12s. 8d

268. A legacy of £100,000 is left to A, B, and C, of which

A is to have
J,
C i, and B the remainder : but in case of tlie

death of either, the two survivors are to have his share in tlie

proportion of their respective shares : now supposing B died,

what are A and C's shares of the legacy ?

Ans. A gets £62500, and C £37500.

269. A merchant left his eldest son | of his money, to the

younger | of the remainder, and the rest to his wife : on div-

iding the money it was found that the eldest son had £7oO
more than the younger: how much was left to each ?

Ans. Eldest son £1200, younger £450, mother £270.

270. A gentleman dying, and leaving his lady in the "/«w-
ily way^'' ordered, by his ^ill, that if she had a son he should

have I of the estate, and his mother the rest; but, if a daugh-

ter, the mother should have |, and the girl the remainder. It

so happened that the lady was deUvered of a son and a daugh-

ter, by which she lost in equity £8100 more than if it had only

been a girl ; what would have been her dowr\-, had she onlv

had a son?
'

^7i5. 3900.

271. An extravagant young fellow, in a short time, got the

better of I of his fortune ; by the ad\'ice of his friends, he gave

£2200 for an exempt's place in the horse- guards : his profusion

continued till he had no more than 880 guineas left, which he

found was just 2^0 part of his money, after the commission was
bought : what was his fortune at first X Ans. £l04f>0.

272. A young gentleman, at the age of 9 years, had an estate

left him of £500 a year, which was improved by the executois

at 5 ^ cent, interest till he attained the age of 21, at which

time he sold the estate at 20 years' purchase, and intends to

live at the rate of £1500 annually : required how long it will

De before his money be all spent? Ans. 18 years, 257 days.
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273. If 5 oxen or 7 colts will eat up the grass of a close in

87 days ; in what time will 2 oxen and 3 colts eat up the same.''

274. When first the marriage knot was tied ^^- 1^^ <iays.

Between my wife and me,
My age did hers as far exceed,
As three times three does three :

But when ten years, and half ten years,

We man and wife had been,

Her age came then as near to mine,
As eight does to sixteen.

What was each of our ages when we married ?

Ans. Sir, forty-five years you had been,

Your bride no more than just fifteen.

275. A lady was asked her age, who replied thus:

My age if multiplied by three

Two-sevenths of that product tripled be,

The square root of two-ninths of that is four :

iS'ow tell my age, or never see me more. Ans. 28yrs.

276. A butcher agrees with a grazier to feed 30 oxen for

a year at £3 5s. ; but at the end of 3 months the butcher puts

in 6 more ; and at the end of 6 months, 9 more : how long

may the whole be continued for the sum already stipulated ; or

what will be due to the grazier if the whole aje continued to

the end of the 12 months ? ^ins. the whole may be continued

3|months, andif to the end of the year, £126 15s. due.

277. A gentleman courted a young lady, and as their birth-

days happened together, they agreed to make that their wedding

dav. On the day of marriage, the gentleman's age was just

double of the lady's ; but after they had lived together 30 years,

the gentleman observed his wife's age came nearer to his, in

the proportion as 2 to 1». 30 years after this, he found his and

his wife's ages to be as near, as 2 to Ij, at which time they

both died. I desire to know their ages on the day oftheir mar-

riage, and at their death ; also, the reason why the lady's age

which was continually gaining upon her husband's, should not-

withstanding, be never able to overtake it ?

Ans. 40 years, the gentleman's, at the time of marriage.

278. Value the lease of a house, the rent £54 17s. a year

the ground rent 7 guineas ; 3 years of it only to come ; the

rent payable every six months, discount for compound inter-

est on this kind of purchase, at 10 ,|]) cent. ]

Ans £120 10s, ll^d. the guineas being taken as Englisij

currency ; but if at .fl 2s. 9d. the ,1ns. is £118 19s. lOU.
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279. Suppose I would add 5 years to a running lease of 15

years yet to come, the improved rent being £186 7s. 6d. ^
annum : what ought I to pay for the favour, discount being

allowed at 4 ^ cent. ^ annum, compound interest ?

Ans. £460 14s. l^d.

280. A person dying, left a piece of land, let on a 20 year's

lease, for £31 lOs. tax free ; the profits of this he bequeathed

to the poor of the parish where he was bom, for the first 4?

years after his decease ; the proceeds of the next 6 years he

left to the poor of the parish where he lived ; and the residue,

or last 10 years, he gave to his niece- Now, this young wo-

man wishing to come into the immediate possession of her

uncle's land, comes to a compromise with the parishes, on a

discount of 10 p cent. : what did it cost her ?

Ans. £193 14s. 0|d.

2S1. Bought 7 tuns ofwine at =£17 ^ hhd. which I sell again

at 1.^. ppint : what is the whole gain, and how much p cent.?

Jns. The whole gain £225 i2s. and £48 4s. 8,^. ^cent.

282. There are 2 pieces of hnen, the one is 9 yards sliorter

than the other and cost £3 lis., the other piece at the same

price cost j£3 12s. I demand how many yards there are in

both pieces, and the price of one yard 1

Ans. Ill yards, at lis. the yard.

283. By mixing 66 1 barrels of water with 100 barrels of

beer, I make it 3 shilling beer : what beer was it before i

Ans. o shilling beer.

284. Tell me the number whose i being divided by 6, and

its i by 4, and its i by 3, each quotient shall be 9? Ans. 108.

285. A piece of satin cost a certain sum, and being sold for

£3 10s. there is lost f in a shilHng : I demand the first cost ?

^m. £5 16s. 8d.

286. A has brandy, which cost him 4s. the gallon ; in bar-

ter puts it in at 4s. 6d. and gives 6 months' time. B has wine

which stands him in £10 5s. the hhd. and puts it in at £11.
I demand how much time A must give to make the barter

equal ? Ans. S^^j months.

287. When the bushel of wheat costs 3s. 4d., the penny

ioaf weighs 12 oz., what will a loaf worth 9d. weigh, when
the wheat is at 10s. 8d. 1 Ans. 33 1 ounces.

• 288. If 12 boarders drink in 7 days half a barrel of beer,

how long would the same last if 2 boarders more came among

them ? Jris. 6 days.
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289. 8 persons, consisting of men and women, had spent

together 5s. 4(1. ; each man lOd. and each woman 6d. How
many men and women were there? Ans. 4111011 and 4 women.

290. What is the product of £19 19s. ll^d. miiltipHed by
£19 19s. ll|d. ? ^ns. £339 19s. 23|jd.

291. I have a bond, I whereof is present payment, ^ in 4,

3 in 5, and the remainder in 6 months : in what time might I

receive the whole without any prejudice to myself?
Ans. In 3 months, 24 days,

292. A fisherman being asked how many fish he had caught

answered, that | of his fish were herrings, i whitings, f had-

docks, and 21 cods : how many had he in all, and how many
of each sort? ^ns, 135 herrings, 144 haddocks, 60 whit-

ings, and 21 cods ; in all 360.

293. I once counted my pence, and found that when I mul-

tiplied the J,
i, and J of the number, the product wg!<

I62000d. How many shilUngs had I ? Jins. 10s.

294. Il 7 persons drink 36 .gallons of beer in 12 days, how
many gallons will be diank out at the same rate by 14 persons

in 8 days? Ans. 48 gallons.

295. One being asked the hour of the day, answered that

the time passed from noon was equal to yj of the time remain-

ing from midnight. I demand what time it was ?

Ans. 36 minutes past 1.

296. A asked B his age :—B answered, if you square my
age and di\ide the product by 2, the quotient will be 55|.

Ans. 10^ years.

297. If 16 men in 20 days build a wall of 25 feet long, 6

feet high, and 2 feet thick, in how many days will 80 men
build a wall of 400 feet long, 10 feet high, and 3 feet thick ?

Ans. In 160 days.

298. A merchant sold tobacco at 15d. ^ lb. and lost at the

rate ot 10 p cent. ; he sold j£100 worth more of the same

parcel, jnd gained 40 ^ cent. How many lb. was there in

the last parcel, and at what rate did he sell it ^ lb. ?

Ans. 1028^ lb. at 23|d. ^ lb.

299. If a mother and 2 daughters together can spin 3 lb. of

flax in 1 day, and the mother alone can doit in in 2| days, and

the eldest daughter in 2^ days, in what time could the youngest

daughter do it alone? Ans. 6^ days.

300. A gentleman bestowed £1000 in legacies in this man-
ner : to A a certain sum, to B 1 more than to A, to C J less
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^an tG A, and to D twice as much as to C . I demand how
much each of them must have ?

Ans. A £222^', B £'2111, C £166f, and D £3331.

INTEREST FOR MONTHS, WEEKS. AND DAYS.
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will make the number remaining. Adding the sev-

eral sums together will s:i^'e the interest required.
N. B.—For every 10 that is cut off in months, add tld.; for every

10 cvkt off in weeks, add ^rf., and for every 40 in the days, \d.

1. What is the in- £2467 10 900^:^X75
terest of i:2467 10s. f ^^^ = 6 1.3 4
for 10 months, at 4 |p

9870 _JLZ__!LiL_?
cent. c|^ annum ?

10 987= 82 5

987,00

2. What is the in- £2467 10 I 000 = £19 4 7^

terest of ^£2467 10s. 5 4J0 = 7 13 10

for 12 weeks, at 5 ^ 12337 10 f J!

= 1 10 9^

cent.? L- ^ " ^ ^^

1480,50 14S0 50 = £5>8 9 5

.3. What is the in- £2467 10 7000 = £i 9 3 6^

terest of ^£2467 10s, « 400= I 111
for .50 days, at 6 ^ 14805 ^-^

~
cent.? 50 50= 01

7402,50 7402,50 = £20 6 7

To find what an estate, from £1 to £60,000 ^ an-

num, will come to for 1 day

—

Rule.— 1. Collect the annual rent or income from
the table for 1 year, against which take the several

sums for 1 day ; adding them together will give the

answer.
t;300 =
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A TABLE SHOWING THE NUMBER OF DAYS FROM ANY DAY
IN THE MONTH TO THE SAME DAY IN ANY OTHER
MONTH THROUGH THE YEAR.

To
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the decimal is called a mixed circulate, and are

marked with a point over the first and last figures of
the circle : the figures before the repeating ones are
called the finite part.

REDUCTION OF INTERMINATE DECIMALS.

Case I—TO REDUCE VULGAR FRACTIONS TO DECIMALS-

Rule.—Annex ciphers to the numerator, and divide

bylhe denominator, as in finite decimals; and continue
the dividend till the decimal either repeat or circulate.

60) 7-0 (-116^4715. 27)*8-0 (-296 ^ns.

1. Reduce 60 2. Reduce 54

^ to a deci- lOO o\ to a deci- 260

mal. J0_ mal. 243_

•400 170
360 162

"mo 'S

The following examples exhibit the difierent kinds

of interminate decimals :

—

3. Reduce | = -2, a pure repeater.

4; Reduce yi ="^83, a mixed repeater.

5. Reduce fV = .27, a pure circulate.

6. Reduce ||= -927, a mixed circulate.

7. Reduce | and | to decimals. ^ns. -e and

8. Reduce f and f to decimals. ^ns. 4"2857i and -8

9. Reduce }-? and jo to decimals. Ans. .90 and -416

10. Reduce jj and WV to decimals. Jns. -53 and -190476

11. Reduce 2^ and if to decimals. Ans. -Sis and -232142857

12. Reduce 0'^ and -fH to decimals, ^ns. -oi and .9910714285

Case U—TO REDUCE LOWER DENOMINATIONS TO DECI-
MALS OF HIGHER.

Rule.—Proceed as in finite decimals, and mark
the repeating or circulating figures with a point.

13. Reduce 4)3-0

12s. 8|d. to 12)8-75

the decimal of 20)12-72916
-^1- ^ns~6364583

14. Reduce jt4
)16:i)

2 qrs. 16 lb. ~^^7) 4-0

to the deci- 4)_2^57l4^
malofacvvt jj^^. '642857
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15. Reduce 7s. lOd. to the decimal of £1. Jns. -3916

16. Reduce 19s. lljd. t©the decimal of jCl. Ans. -9989583
J 7. Reduce 7 oz. 12 dwt. 8 grs. to the decimal of 1 lb. Troy.

^715. -63472

18. Reduce 8 oz. 6| drams to the decimal of 1 lb. avoir.

Ans. -524739583

19. Reduce 3 qrs. 20 lb. to the dec. of 1 cwt. jlns.'92851l4

20. Reduce 2 ro. 15
§ per. to the dec. of an acre. Ans.'Ddldl'Q

Case III—TO REDUCE A PURE REPEATER, OR PURE CIR-

CULATE, TO A VULGAR FRACTION.

Rule.—Place 9 for the denominator of the repeat-

er ; and 9 for every figure in the circle.

2 1 . Reduce -6 to a vulgar fraction. -6 = f or | A ns.

22. Reduce -si to a viilgar fraction. si = fi °^ ir Ans'

If i be reduced to a decimal, it will produce a pure

repeater -i ; and -i is the decimal to ^ ; -2=1, -3= s,

and so on till -9 = 1; hence every repeating figure is

the numerator of a fraction whose denominator is 9.

23. Reduce -3 and q to vulgar fractions. Ans. i and §.

24-. Reduce -7 and -36 to vulgar fractions. *^ns. ^ and
i"*,

.

25. Reduce -ogand -90^0 vulgar fractions. Ans, ^\ andj?.

26. Reduce -148 andoS? to vulgar fractions. Jln^. o? &tt.
27. Reduce -162 and •765 to vulgar fractions. Jins. ^ & -,t\«

Case IV—TO REDUCE A MIXES REPEATER, OR^CIRCULATE,
TO A VULGAR FRACTION.

Rule.—Subtract the finite part from the whole de-

cimal ; the remainder is the numerator : then place 9

below each figure of the circle, with a cipher for every

finite place, for the denominator.

28. Reduce
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vided the circulation began at the decimal point ; but
as it begins after the place of tenths, it is U of lo, or

oVo. The sum of the two fractions should be the
value of the decimal required. To add them, we
reduce them to the same denominator : thus, A = Irl,

and add to it -gVo, the sum is til, or reduced to its

lowest terms il, which is the same as by the rule.

•16 and '583 to vulgar fractions.

Ans.
•026 and -912 to vulgar fractions.

Ans

30. Reduce

31. Reduce

32. Reduce

33. Reduce

and j^.

429 and '812 to vulgar fractions.

Ans. j%% and lf|.

•1136 and '5681 to vulgar fractions.

Ans» /f and ||.

Case V—TO FIND THE VALUE OF AN INTERMINATE
DECIMAL.

Rule 1.—If the decimal be a repeater., carry by 9,

in multiplying the right-hand figure ; and where a

cipher occurs on the right of the multiplier, annex
the repeating figure for it.

2. If the decimal be a circulate., to reduce it to a

vulgar fraction ; and proceed as in Case II. of that

rule,

35. Value -64.28571 of 1 cwt.
34-, Value •6364583 of jSl.

20

12-7291666

12

8-7500000
4.

f-00.
Ans. r2s. 82d.

6428571 = A by case iv.

9 num.

J.
14) 36(2qr.l61b..^/i5.

28

8

28

224.

]4._

"84

84.

36. Find the value of -3916 of £1. Ans. 7s. lOd.
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37. Find the value of -9989583 of XL Ans. 19s. 11 Jd.

38. Fmd the value of ^63472 of 1 lb. Troy.
^ns. 7 oz. 12 dwt. 8 grs.

39. Find the value of ^524739.583 of 1 lb. avoirdupois'

Ans. 8 oz. 6^ drs.

40. Find the value of -9285714 of 1 cwt.

Ans. 3 qrs. 20 Id.

41. Find the value of -597916 of an acre.

Ans. 2 ro. 15| per.

ADDITION OF INTERMINATE DECIMALS.

I—TO ADD REPEATING DECIMALS-

Rule.—Extend the repeating figures to the same
number of places, and one place beyond the longest

finite ones : and carry by 9 at the right-hand column.

1. Add -37.54-1-

•3754

•8888

•645

•8333
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Case II—TO ADD CIRCULATING DECLMALS

Rule.—Extend them till they become similar, and
when you add the right column, include the figure

which would have been carried if the circle had been
extended farther.

Note.—All circulating decimals may be extended

to a similar form, having a like number of finite and
circulating places. For this purpose we extend the

finite part of each as far as the longest, and then ex-

tend all the circles to as many places as may be a
multiple of the number of places in each.

8. Add -574 Extended -574574
•2698 -269869
•428 -428

•37983 -37983

^ns. 1-652284 sum

Note.— 1. The sum of the circles must be consid-

ered as a similar circle, and marked accordingly. If

it consist entirely of ciphers the sum is terminate, if

all the figures be the same the sum is a repeater.

2. The operation may be proved by reducing the

decimals to vuli^ar fractions, and adding them accord-

ing to that rule.

9. Add -874.
• 14.^3
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ample ; 1463 is extended as far as the circulates, and
added with them.

10. Add -368 + 57 + -895 + -74.2. Jins. 2-58l6i6

11. Add together -3 + -62 + -4375. Ans. 1-3*97 1334

12. Find thesumof •7-i-'583+-27,and-927. ^715.2-561

SUBTRACTION OF INTERMINATE DECIMALS.

Case I.—TO SUBTRACT REPEATING DECIMALS.

Rule.—Extend them, as directed for Addition, and
borrow at the right-hand place, if necessary, by 9.

From -93566 2. -675^ 3. .7383

Subtr. -34218 -53183 -6S

1.

•59347

4. From -675 subtract -583.

5. Subtract -5625 from -913.

6. From -Si take -1825.

7. From -25 take -138.

14316 •0494

^ns. 0916.

^ns, -35083.

Ans. .62861.

Ans, •in=|.
8. Reduce and subtract lOgj^^ffrora 190,%- ^ns. -80-84583.

Case II—TO SUBTRACT CIRCULATIXG DECIMALS.

Rule.—Extend them till they become similar
;

and, when you subtract the right-huiid figure, consider

whether one would have been borrowed if the circles

had been extended farther, and make the allowance
accordingly.

9. From -974

Subtract -86

10. From -8135

Sul)tracl -452907

Extended •974974

•8(38686

Ans. -106288 difference.

•8135135

•4529074

A ns. ^3606060 or 360

Note.—The operation may be proved, bv rrduciii

1-.;
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the given decimals to their equivalent fractions, and
^^^btracting them according to that rule. The fraction

expressing the difference^ reduced to a decimal, will

be the same.

11. From -18 subtract .036. Ans, -145782.

12. From -34. subtract -128. Ans. -215306.

13. Subtract -682 from -94.3. Ans. 261115661.

14*. Reduce and subtract oV from fV. Ans. •23106,

AlULTIPLICATION OF INTERMINATE DECIMALS.

Case I—WHEN EITHER THE MULTIPLIER OR MULTIP-

LICAND IS FINITE, AND THE OTHER REPEATS.

Rule.—Multiply by the finite factor, and carry by

9, when you multiply the repeating figure. The right-

hand figure of each line of the product is a repealer

;

and they must be extended and added accordingly.

1. Multiply 13-49i bv -367. 2. Multiply -65 by 5-78.

•367 ' 5-78
r 65

94461
809666 2894

4048333 34733

Ans. 4^2461 Ans. 37-627

JV'ofe.—If the sum of the right-hand column be an

cv^n number of nines the product is finite ; otherv\use

it is a repeater.

3. Multiply 123-4 by -8. ^ns. 99-75.

4. Multiply 321-6 by 2-5. .^ns. 804-16.

5. Multiply -916 by 18-75. ^ins. 17-1875.

6. Multiply 70-83 by 500. Ans. 35416-6.

7. Multiply -145 by -48. ."ins. -07088.

8. Multiply 6-9 by 2«84. Ans. 19-626.
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Case II—WHEN BOTH MULTIPLIER AND MULTIPLICAND
REPEAT.

Rule.—Reduce either of them to a vulgar fraction;

ciud take parts of the multiplicand for the fraction.

9. Multiply 217-63 by -6 = |. 10. Multiply 143-7 by 12-3.

2 num.
'

121

3)435-26 1725-333

Jlns. 145-08 4
^^'^^^

Ms. 1773-259

Note.—In example 10 we add 1 to the right-hand

figure of the sum, for the carriage which would have
taken place if the circle had been extended farther.

See Rule for Case II. in Addition.

11. Multiply 84-5 by -8. Ans. 75-i60493827.

12. Multiply 43-7 by 16-3. ^^ns. 715-037.

13. Multiply 9-.583 by 8-016. ^ns. 76-82638.

14. Multiply £98 16^. 8J. by 26-5 ami value the product.

Jns. £2624 lis. 6d.

15. Multiply £123 8s. lOd. by 3-16, and value tiie product.

Ans. £390 17s. ll^d,

16. Multiply £321 19s. lid. by 7-63 and vakie the pro-

duct. A?is. £2457 18s. Old.

Case III—WHEN EITHER, OR BOTH MULTIPLIER AND MUL-
TIPLICAND CIRCULATE.

Rule.—Reduce them to their equivalent vulgar
fractions, and multiply the proceed as directed in

that rule : then convert the fraction expres.sing the

product into a decimal, for the answer.

17. Multiply -27 by -318.

-.^18= ll^ and -27 = j\ by Case II. of Reduction.

And 1^-^ XfV = yVWt product in its lowest terms.

Then .^\ reduced to a decimal • — •086650-2. Aiis.

IS. Multiply -i's'by -IS. Ans. -03305785+ &c.

19. Multiply -381 by -53. .ins. -20363.
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20. Multiply -784. by -36. ^ns. -28509.

21. Multiply -1571428 by -63. Jlns. -1.

22. Multiply -683 by •25. ^ns. '172558922.

23. Multiply -735 by -326. ^ns. -239803.

DIVISION OF INTERMINATE DECIMALS.

Case I—WHEN THE DIVISOR IS FINITE, AND THE DIVIDEND
REPEATS OR CIRCULATES.

Rule.—Proceed as in finite decimals ; and when
the figures of the dividend are taken down, annex the

repeating or circulating figures, instead of ciphers, to

the remainder, and carry on the division.

Divide -38416 by 6-25.
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To divide by -3=1 multiply the dividend by 3 ;

and to divide by -6 or | multiply by 3 and divide by

2 : or add one-half of the dividend to itself.

7. Divide 158-8 by 2-7. 8. Divide 4.-216 by -b = f.

2-7) 158-8 r

9 _9j 'i-SlB

250) 1430-0(57-2. Ans. 9 den.

125

180
175

num. 5)37-950

7-59 .in.

DO

50

9. Divide -8 by -12. Ans. 7-27.

10. Divide S-9G2 by -3. Ans. -26-886.

11. Divide -3784.5 by -6. Ans. -567683.

12. Divide 161930-6 by 25-3. Ans. 6392.

Case III—when THE DIVISOR CIRCULATES, AND THE
DIVIDEND IS FINITE OR REPEATS.

Rule.—Reduce the divisor to a vulgar fraction

;

and multiply ihe
.g^^gg^ ^^ .2^3.. ^^ ,.

dividend by the
55 j-^^^

denominator, and -W^Im>
divide by the nu-

j'^.WbO

merator. .11

num. 12) 13-524060

1-127005 .ins.

14. 'Divide -481 by -27. Ans. 1763^.

15. Divide -12963 by -1939. Ans. •668421875.

16. Divide -76319926 by .517. Ans. 1-47399.

Case IV—WHEN BOTH DIVISOR AND DIVIDEND CIRCULATE.

Rule.—Reduce them to their equivalent valvar

fractions; and proceed as in division of that rlli^• :

then convert the fraction expressinj^ the quotien' inio

a decimal for the answer.
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17. Divide -42 bv -iS^.

•42=if or J^ and-185 = i«5.
And »|| Xl^= '/rV/ ^t 2^. quotient.

Then 2.-^%^^^ reduced to a decimal is 2-29o. Jns,

18. Divide -2047 by -18. Ans, 1.12587.

19. Divide -2589 by -iG. Ans. 1-6025.

20. Divide -284. by -i 6. Ans. l-75906.

APPLICATION
I OF

VUI GAR AND DECIMAL FRACTIONS.

1. A has ^ of a trading vessel, B has i, and C has i. and

the rest of her belongs to the master : how much is his .«hare ?

Am. ^^.

2. Find the value of 156^ yards of cloth, at 18s. 4d. p
yard, bv vulgar fractions and bv decimals.

Ans. i-V,^'5£ '^ 143-802083 or £143 16s. O^d.

3. Divide 304 sovereigns among three persons, and give B
I of A's share, and C | of B's.

Ans. A receives 144, B 96, and C 64.

4. It is required to divide a prize of 1000 guineas among
a captain, a heutenant, and 90 men

;
giving the captain 4 of

tlie whole, and the lieutenant yV of the remainder, and what
remains equally among the 90 men-

Ans. Captain £150, lieutenant £P0, and each man £9.

5. The effects of a bankrupt amount to j£ 12685 6s. 6d.,

and the claims against his estate to JG32561 lOs. : what deci-

mal multiplier will apportion his eflects among his creditors ?

Ans. -38958-^

6. A person paid away | of his money, then i of whnt
remained, and afterwards J of that: what proportion has he

left? Ans. i.

7. How many French feet are there in an English mile
;

one foot at Paris being equal to 1.0657f English foot?

A71S. -4954 -2317+
8. Find how many cubic feet in a block of marble, 3 5 feet
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long, 2i feet broad, and H feet thick ; and prove the opera-

tion either by vulgar tractions or decimally.

Ans. 12 feet, 7 inches, 10.^ parts.

9. Required the solid contents of a wall 74-.t feet long,

2'75 feet broad, and 24-25 feet high: and prove the operation

by vulgar fractions.
" ^ns. Feet 4968-21875.

10. Four persons receive the present of a guinea : of which
A Claims |, B J, C i, and D i, but find it too little : it is

therefore required to determine their shares of it in the above

proportion. Ans. A 8s. 2,-2j-(1.5 B 5s. 5^-5, d., C 4s. lyLd. D 3s. 3f,-d.

11. Three tradesmen are employed on a piece of work,

tV of which A can do in one day, B V't» and C j^ in the same
time : in what iime will they do it working together?

Ans. 4 days.

• 12. What is the cavity of a pond 76| yards long, 35 yards

broad, and 31 yards deep ? Perform the work by vulgar

fractions, and prove it by decimals.

Ans. 5720| yards = 8720-83 yards.

13. King Solomon's annual revenue was <i^6 talents of gold

each weighing 114,-Vlb. Troy; how much sterling would it

amount to, estimating the value of gold at the mint price £'S

17s. lOid. p oz.? Ans. £3549493 I6s. 6Jd.

14. Goliath, the giant mentioned in scripture, is said to be

6.^ cubits high : required his height in English measure, the

length of the cubit being 1 foot 91 cubic inches?

Ans. 11 feet, lO-j^^^ inches.

15. The length of Noah's ark was 300 cubits, the breadth

50 cubits, and the height 30 cubits : how many cubic yards

did it contain, reckoning the cubit 1 foot 9^ inches?

^^715. 99239-h yards.

16. The noted pirate, Hasen Bey, oflered for his life and

liberty 600,000 gold chequins, each worth 8s. lOvid. : re-

quired the amount ? Jhis. j£265781 5s.

17. A, B, and C were to share 100,000 in the proportion

«>f h, ^, and -} respectively : but B dying, his share is to be

divided proportionably between the other two : required how
much the survivor's shares will be augmented liv B's death ?

Ans. A's £19946-=4, C's £11968/..
18. If ^ of a yard of cloth, 33 inches wide, cost ^ of JLJl ;

what will 27^ yards, 39 inches wide, cost, the price of the

yard being in proportion to the breadth ? Ans. £36 2.s. 2'^ii.
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19. The Winchester bushel contains 2150-42 cubic inches,

and the new Imperial bushel 2218-19 inches : how much p
cent, larger is the new standard nneasure ?

Ans. 3-151-1- or 3 guineas ^ cent.

20. A granary holds 13861 Winchester quarters of barley :

how many bushels of the Imperial measure will fill it?

Ans. 10751-1- bushels.

21. If a corn factor purchases 1000 quarters of wheat at

67s. 6d. p quarter by the Winchester measure ; but, by the

fall of grain, was obliged to sell it at the same price, by the

Imperial standard : how much will he 1 jse ?

,]ns. £103 2s. 3^(1.

22. Suppose that the corn factor, in the last question pur-

chased by the Imperial standard, and sold at the same price

bv the Winchester measure how much would he have gained?
.']ns. £106^' 7s. 3d.

23. How many Imperial gallons will a cistern hold, whose
inside dimensions are 38-5 feet in length, 23-3 feet broad, and
11-75 feet dL>ep ; the gallon contaning 277-27 cubic inches ?

Ans. 65783-f- gallons.

24-. The amount of the legacies bequeathed in a will was
as follows: to A JCISOO, B £1500, C £1200, D £1000, and
to E £900; but at the time of the testator's death his pro-

perty brought only £5800 : what decimal multiplier will ap-

portion their shares, and how much will each receive ?

Ans. -90625; and A receives £1631 5s., B £1359 7s. 6d.,

C £1087 10s., D £906 5s., E £815 12s. 6d.

25. A person lent, at 5 ^ cent., on bond, £1000, on 1st

Januan-, 1842, which he received as follows: on 25th May,
1843, £400 ; on 3rd September, 1844, .£350; and the bal-

ance on the 24th February, 1846 : how much did it amount
to, adding the interest due at the time of each pavment to the

principal ? Ans. £389 4s. lOd.

26. A merchant sold cloth at 13s. 4d. a yard, by which he
cleared | of his money : he afterwards raised the price to 14s.

7d. : how much profit ^ cent, had he by the latter price ?

Ans. 75 ^ cent.

27. A garden measures | of an acre ; the grass walks |
of a rood, the gravel walks 5| perches, and the fruit trees

occupy f of the whole garden : how much remains for kitchen

garden ? Ans, 1 ro. 8 per. 15^ yd.
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28. A timber merchant imports from Spain 7000 cubic feet

of mahogany, Spanish measure, for which he paid $1260,

exchange 38id., besides £84 14s. for freight and charges :

how much does it stand him ^ Enghsh foot = 1-004 cubic

foot Spanish? Ans. 9|d. ^ foot.

29. A house was bought by A, B, C,

Who paid for it full dear,

They gave three thousand pounds in all,

In manner stated here
;

Two-thirds of B's share A laid out,

And B three-fifths of C's:

How much did each pay of the same,

Pray solve it, if you please 1

Ans. A paid £600, B £900, and C .€1500.

30. If, in estimating the weight of cattle, the four quarters

are usually reckoned equal to J of the beast, the tallow ^, and

the skin yV : required what proportion of the weight is left

for the offals ? ^ns, li of the weight.

31. Two neighbouring gentlemen have estates of equal

value ; A hved above his income and contracted jGlOO of

debt yearly, for which he paid 6 p cent, for interest and ex-

penses ; B, on the other hand, hved frugally and saved £150
yearly, which he improved at 5 <^ cent, compound interest

:

how much is B richer than A at the end of 14 years 1

Ans. £5041 6s.

32. Zaccheus, the tax gatherer, mentioned in the Scrip-

tures, when brought to repentance, proposed to give h of his

goods to the poor, and to restore fourfold whatever he had

exacted unjustly from any man. Now su})posing, by doing

so, he left himself nothing ; what proportion of his weaWi
did he acquire by unjust means'? Ans. ith part.

33. A merchant, after trading four years, was possessed

of £3240. The first year he gained I of his original stock,

the second
J,

the third i, and the fourth J of the same : how
much did he begin with ? Ans. 1440.

34. A brazen lion being placed in an artificial fountain,

conveys water into a cistern by a stream ir^suing from his

mouth, by two from his eyes, and by another from the bottom

of his right foot: the pipes through which these streams .pass

are of different capacities, that by the foot set open, the cis-
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tern will be filled in 12 hours, by the mouth in 2 hours, by

the right eye in 3 hours, and by the left in -i hours ; in what
time will the cistern be filled if all these streams be set open

at once ? Ans- 51 min. 25^ seconds.

35. A person being asked what was the hour of the day,

answered, it is between 5 and 6 o'clock, and that the minute

and hour hands were exactly together ; required the hour of

the day? Ans- 21j\ minutes past 5 o'clock.

36. If 12 oxen will eat 3i acres of grass in 4 weeks, and

21 oxen will eat 10 acres in 9 weeks ; how^ many oxen will

eat 24- acres in 18 weeks, the grass being supposed to grow

at a uniform rate durino; the time'f Aits. 36 oxen.

\
Stereotyped by W. Sutherland, Montreal-
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